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Completely Enclosed without 
Sacrificing Accessibility 











type ARZ fan-cooled motors 


Protection to the motor windings with complete accessibility 
to all parts... that was the thought in mind when the Allis- 
Chalmers type ‘‘ARZ’’ motor was developed. The active parts 
of this motor are completely enclosed, protecting the stator 
windings and the rotor — those parts that are subject to injury 
— from dirt, dust, metallic chips, sulphurous gases, acids, etc. 


End closures and bearing supports, including lubricating de- 

er vices, are combined into single 
castings with machined fits and 
make this motor as accessible as 
the conventional open type. There 
are no rubbing or revolving seals 
and no separately attached coil 
enclosing devices. Cooling air is 
furnished by a single fan keyed 
and locked on a short shaft exten- 
sion opposite the drive end. The 
mounting space of this enclosed 
motor is the same as the open 
type in most ratings. 
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Leaflet 2109 tells about these and 
other standard Allis- Chalmers 
features. . . . Write for a copy. 


LIS-CHALMER 


Allis-Chalmers Manufacturing Company, Milwaukee 
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When the highways are full of 
ice or mud is the time to prepare 
the old bus for hard summer 
driving. Foolish to wait until 
the weather is fine. When pro- 
duction is at its lowest—during 
the summer months, or during a 
business slump—is the time to 
modernize the industrial plant. 


“Prepare Now for Cheaper 
Production,” we said in Febru- 
ary—and we told in detail what 
todo. We said to repair, replace 
and rehabilitate. But we said, 
also, to modernize equipment 
when necessary, when to scrap 
the old would be economical. 


Now what have plants done, 
what are they doing to modern- 
ize equipment? This issue tells 
something about what is going 
on. In February we had the 
theory, if you will; in June we 
show the practice. 


We are not back into the pro- 
duction swing; there is still time 
for much modernization. 
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LINK=-BELT 


POSITIVE DRIVES 


for the efficient transmission of power 























INK-BELT makes a positive drive for 
L every class of power transmission serv- 
ice. These drives include Silent Chains, 
Herringbone Speed Reducers, Roller Chains, 
Worm Gear Speed Reducers, Steel Chains, 
Malleable Iron Chains, Herringbone Gears, 
and the P.I.V. Gear (Variable Speed 
Transmission). Each of these drives has its 








Herringbone Speed Reducers Herringbone Gears 


Sykes tooth form gears. Quie' OWN range of service within which it will 4 fa contisuous tooth which | 


and efficient in operation, with- 3 
gives greater strength and bear- 


Standing severe shocks. Speed . ° 
ratios up to 300 to 1. Popular operate with utmost economy, and Link- ing surface than teeth of any other 
sizes carried in stock. Catalog. form. Folder. 
Belt Positive Drive Specialists are equipped : 
to help you select the correct one for your a 





particular power transmission needs. 
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A Modern Plant Modernizes 





Though recognized as outstandingly 
modern, the Hoover Company 
continues to modernize 


RACTICAL modern- 
ization of equipment 
in any plant assures 

low operating and mainte- 
nance costs. To secure the 
benefit of such costs, the 
Hoover Company, North 
Canton, Ohio, making vac- 
uum cleaners, is follow- 
ing out a modernization 
program of considerable 
proportions. 

In a building recently 
constructed for manufac- 
turing purposes a system 
of flexible power distribu- 
tion has been installed to 
obviate the necessity of 
making extreme _altera- 
tions to the main power 
feeders as machines and 
other power-driven equip- 
ment are re-arranged. 

On the first floor of this 
building, where machine 
and other major opera- 
tions are performed, the 
power supply is located overhead. 
The source of this power, three- 
phase, 220 volts, is in a substation 
which is connected to the building by 
means of an underground tunnel. A 
2,500-amp. power bus and a 1,500- 
amp. lighting bus are installed in this 
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How ceiling space is utilized for conveyors. This 
line handles empties, and finished parts to inspec- 
tion, storage or final assembly. 


tunnel to service the entire building. 

At the building side of the tunnel 
the flexible power distribution sys- 
tem begins. Two sets of feeders rise 
vertically along the wall from the 
tunnel to almost ceiling height. One 
feeder is for three-phase power at 





220 volts, the other is a 
four-way, 1,500-amp. cir- 
cuit for lighting. The 
power feeder divides at 
the ceiling into two branch 
feeders which are extend- 
ed to the extreme end of 
this floor serving all 
power-driven equipment 
enroute. 

These feeders in leav- 
ing the main bus are pro- 
tected by air-break circuit 
breakers inclosed in ceil- 
ing-suspended steel cabi- 
nets. One feeder was 
installed to handle a load 
of approximately 1,200 
amp. ; the other is rated at 
800 amp.; however, both 
taper down in capacity to 
about 500 amp. at the end 
of the circuit. 

Additional protection 
for this system is provided 
in the substation by means 
of a 3,000-amp. circuit 
breaker which is arranged with a 
400-amp. interlock for night load. 

Power service is taken from the 
main feeder by means of flexible 
conduit carrying the three-phase sup- 
ply; it connects the bus feeder with 
the conduit running to the motor or 
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group of motors. 

One of the major 
reasons for employing 
this system of ceiling- 
suspended power dis- 

tribution is that two 
floors can be served 
from the same bus. 
Power is taken 
through the ceiling to 
the equipment located 
on the floor above 
conveniently. close to 
the point of utilization 
to make the runs as 
short as possible. The 
same procedure is fol- 
lowed for the equip- 
ment served on the 
floor of the room in 
which the bus system 
is contained. 

Lighting service is 
carried to the various 
floors in the inclosed- 
bus system, but where two floors are 
served from one power bus each floor 
has its own lighting bus. From the 
first floor this lighting bus rises ver- 
tically along the elevator wall, passing 
through distribution cabinets in- 
stalled on each floor. 

Although artificial lighting is gen- 
erously provided, considerable atten- 
tion has been paid to building details 
so as to obtain all the daylight possi- 
ble. Window space in the side walls 
is continuous and on the top floor 
additional windows have been made 
possible by reason of the shape of the 
roof which is built like the letter J/, 
with the legs somewhat exaggerated. 
L.ight-reflecting paints are used on all 
surfaces, thus preventing the absorp- 
tion of light. 

Heating and ventilating is another 
service given considerable attention. 
The type of unit heater employed is 
illustrated. The intake side of this 
heater is piped to the outside air 
through the wall and is manually con- 
trolled by means of a damper. If it 
is desired to recirculate the room air, 
the damper is closed to the outside. 
Leaks in the building are depended 
upon to supply the necessary fresh 
air to limit discomfort. 

3y means of the damper valve any 
mixture of room air and outside air 
can be obtained. In providing the 
necessary heating with this class of 
equipment, it was found that the cost 
of installation and operation was con- 
siderably less than the cost for 
double the capacity required by the 
system of direct radiation. For in- 
stance, 15,000 sq. ft. of the latter 
would have been required to ade- 
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Looking through the screen of an inclosure housing wash foun- 
tains in porcelain and chromium. Liquid soap and paper towels 
are dispensed freely for employee use in freshening up during 


and at the end of the day. 


quately heat the space, but the equiv- 
alent of 30,000 sq. ft. of direct radia- 
tion was provided with unit heaters 
at less initial and operation expense 
under normal conditions. 

Because of the entrained air in the 
manufacturing spaces, safeguards 
have been provided in the ventilating 
and dust collecting systems. At the 
vats used for nickel-plating, an in- 
genious type of hood and ceiling seal 
have been provided. For the latter, 
sections of window frames, glazed 
with clear glass, prevent the escape 
of irritating fumes to other portions 
of the floor without cutting off the 
light from the outside. A blower in- 
stalled on the roof extracts the fumes 





from the portion of the room and 
discharges them to the atmosphere 
through the roof ventilator. 

An idea of the efficacy of the ex- 
haust system employed in conjunc- 
tion with the hoods over the plating 
vats can be obtained by referring to 
the photograph on the next page, 
which was taken during normal 
operations. 

With dust removal, supervision is 
as rigid as that for fume removal, 
and considerable equipment is _util- 
ized in making the grinding and 
polishing operations as safe as possi- 
ble for the operators. Clean air is 
circulated from the outside by means 
of ducts having down spouts directed 
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at the operation but not on the oper- 
ator. Below the wheels and near the 
floor where the operators stand are 
located exhaust ducts which carry the 
dust-laden air to the collectors and 
separators installed outside. 

Further intensive equipment mod- 
ernization is found in the materials 
handling system, the basis of which 
is a system of motorized conveyors 
and elevators which make a complete 
loop within the manufacturing plant. 
Material dispatched from any point 
on the conveyor system, if not re- 
moved, will eventually be returned to 
the starting point. 

With the completion of the system 
about 4,700 ft. of conveyors will have 
been installed in accordance with the 
expansion plans contemplated. One 
of the features of this conveyor sys- 
tem is the automatic control which 
causes any section to come to rest 
when there is no material in transit. 
Power to drive the various sections 
is being used only when there is 
material to be handled by the con- 
veyor system. 

All material in production is 
routed to the various departments 
from finished stores in standard con- 


Exhaust hoods and window frames 
used as shown keep acid fumes, 
given off during the nickel-plating 
operations, from escaping to other 
sections of the manufacturing 
space. 


Close-up of tap at the main feeder. 
A flexible conduit connects the 
bus fitting and the conduit carry- 
ing power to the motors. 





« 


Unit heaters are provided with a 
damper valve to control the mix- 
ture of fresh and recirculated 
heated air in the room. 


tainers. Each container is provided 
with a piece of channel iron built in 
the inside front end, which is drilled 
for thirteen pin settings definitely 
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spaced so that a pin when properly 
placed will contact with the switch- 
ing mechanism at the station specified 
by the dispatcher. As the containers 
are emptied they are routed again to 
the starting point for another load, 
thus keeping all equipment in con- 
stant service. 

In a 10-hr. day there are handled 
about 300,000 parts which are util- 
ized directly in the assembly of fin- 
ished cleaners. Most of these parts 
originate in the die-casting shop. As 
unfinished parts they are conveyed to 
rough storage, from which they are 
released to manufacturing points as 
needed. 

From these points the parts are 
returned to finished storage where 
they are again inspected. Rejects are 
returned to the manufacturing points 
for whatever operations are neces- 
sary to pass inspection before going 
into finished stock. As the day’s 
production is scheduled these parts 


























Style of roof structure employed 
to obtain and reflect as much light 
as possible to the floor spaces be- 
low. The factory offices are lo- 
cated on this floor on the left. 


Entrance end of the flexible power 
distribution system in process of 
construction. The duct, second 
from left, is for lighting. By trac- 
ing the power bus in the fore- 
ground the circuit breaker cabinets 
can be discerned. 


are withdrawn as needed and for- 
warded to final assembly. 

From the die-casting shop the parts 
are lifted to the level of the rough 
storage section by means of an auto- 
matic elevator which is fully 
equipped with protective devices. A 
container approaching the elevator is 
stopped if the cage is in transit. 
Loading a container on the elevator 
cage sets a brake in the feed line and 
at the same time actuates the eleva- 
tor-drive motor. A duplicate elevator 
adjoining serves to lower the empties 
the distance of 40 ft. to the die- 
casting shop floor. 

An elevator similarly equipped 
serves the inspection table by carry- 
ing the containers to and from the 
overhead conveyor. 

Ceiling space is utilized wherever 
possible to: relieve floor space. Con- 
veyors are suspended from the ceil- 
ing by means of rods with rack 
screws forced into the ceiling and 
floor above. On this section finished 
parts are returned to finished stores 
via the inspection table, or again 
routed to final assembly after final 
inspection without remaining in fin- 
ished storage. 

Conveyor drives are practically 
standardized as to the equipment em- 
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ployed, varying only according to the 
conditions of installation. Inclosed 
worm-gear units, with sprocket and 
chain connection in some cases, serve 
to reduce the motor speed to that re- 
quired by the conveyor. 

Other features of interest are too 
numerous to describe; nevertheless 
they are worthy of mention. For in- 
stance, interlocking and protective 
devices on lowering elevators to pre- 
vent more than one container being 
loaded on the elevator cage at a time; 
complete details of the electrical and 
mechanical operation of these eleva- 
tors; time-delay devices governing 
the operation of two conveyor lines 
feeding into a main line with another 
branch line feeding into the same 














main line conveyor section; utiliza- 
tion of salvaged sections of conveyor 
from the former to equip the new in- 
stallation with a minimum outlay for 
additional equipment; application of 
live-roll conveyors offset at an angle 
to retard the speed of the container 
in dropping from a higher to a lower 
level; economies that are impossible 
of expressing in terms of labor and 
other materials-handling devices, but 
noticeable only from the amount of 
material in process. 

Although considerable attention 
has been given to modern equipment 
in support of production, other facili- 
ties having an intangible effect on 
the workers, whether production or 
service-to-production men, have not 
been overlooked. Convenient drink- 
ing fountains abound within short 
distances from group workers and 
there are washing and toilet facilities 
of latest design, as well as other con- 
veniences that serve to make plant 
work attractive. 









A blower located in the inclosure extracts plating bath fumes and 
discharges them into the ventilator which functions similarly when 


the blower is shut down. 











MODERN EQUIPMENT AT WORK 





MECHANICAL 
POWER 
DRIVES 







Courtesy The Diamond Chain & Manufacturing Company 


Quadruple-strand, high-speed, roller-type chain 
driving a hoist at the Adams Clay Products Com- 
pany’s plant, Martinsville, Ind. The reduction 
ratio is 5.4 to 1 and 40 hp. is transmitted. 


Courtesy The G 
i’ 7 a acid , ” V-belt drive ona 


peat Ep ve F ne? punch press in the 
plant of the Weber 
Trailer Company, Los 
Angeles, Calif., re- 
duced starting time 
from two minutes to 
six seconds. An auto- 
mobile clutch lessens 
stress on motor and 
belt in bringing the 
900-lb. flywheel tc 
speed. 





























Plant of the Illinois 
Electric Limestone 
Company, St. Louis, 
Mo. Double-reduction, 
herringbone speed re- 
ducer, coupled with 
100-hp., 900-r.p.m. mo- 
tor, driving 350-ft. belt 
conveyor, reduction 
31.5 to 1. 


Courtesy The Falk Corporation 
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Courtesy Alexander Brothers, Inc. 


Replacing a previous drive that was unsatisfactory in the 
plant of the Congress Cigar Company, Inc., Philadelphia, Pa., a 
leather belt of special construction transmits 60 hp. for driv- 
ing a fan on a center distance of 6 feet. 


Clutches give the desired flexibility with a lineshaft drive in 


the polishing department of the Rogers Silverware Company, 
Niagara Falls, N. Y. 


Installation of a variable-speed transmission on a milling ma- 
chine made it possible to obtain the best speed for each class 
of work and resulted in a considerable increase in production 
for the Dutchess Tool Company, Beacon, N. Y. 
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Courtesy Reeves Pulley Company 
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A reduction of 50 
gal. a month in oil 
consumption and 
elimination of de- 
lays due to break- 
downs followed 
the installation of 
ball bearings on 
this fan in the 
plant of the E. & 
G. Brooke Iron 
Company, Birds- 
boro, Pa. 








Courtesy The Fafnir Bearing Company 





With a center distance of 24 in., these 
pulleys are about as close together as 
it is possible to place them. Proper 
tension is maintained by mounting 
the motor on a pivoted base. 


A special cut-out type of coupling 
solved the problem of how to float 
the 60-cycle and 25-cycle ends of a 
10,000-kw., rotary converter sepa- 
rately on the lines of the Appalachian 
Power Company, Switchback, W. Va., 
for power factor correction and still 
be able to transfer power from one 
system to another in emergency. 








ee 


o ? 


{ 4 


Mee ny 


: - ee ” } ‘ . 
oon ew. me.” 


- 


SERN Tote 
ON aoe. 


Courtesy The Bartlett Hayward Company 
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Courtesy Fairbanks, Morse 
& Company 


Multiple V-belt 
drives operating 
8x8-in. compres- 
sors in the plant 
of the Jackson 
Motor Shaft 
Company, Jack- 
son, Mich. 


July, 1930—Industrial Engineering 


MODERN EQUIPMENT AT WORK 













Courtesy Shafer Bearing Corporation 


A bakery finds good use for roller bearings in the con- 
veyor in which its product is carried from the ovens and 
allowed to cool. 


A multiple-strand silent chain transmitting 30 hp. on a 
4-ft. center distance constitutes part of the 50-to-1 reduc- 
tion required for the drive of an underground coke con- 
veyor at the plant of the Interlake Iron Corporation, 
Chicago, II]. 


Courtesy The Allis-Chalmers Manufacturing Company 














Courtesy Chicago Belting Company 
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Courtesy Link-Belt Company 


To simplify tank-car fabrication, the Pressed Steel 
Car Company, McKees Rocks, Pa., turns the 10-ton 
tanks on rubber-tired, cast-steel rollers. The 214- 
hp., 1,200-r.p.m. motor is connected to a herring- 
bone speed reducer from which the rollers are 
driven by chains. 


In the plant of the Boyle Ice Company, Chicago, 
Ill., the problem of securing sufficient contact sur- 
face on the motor pulley was 

solved without the use of an 

idler pulley by using an ex- 

tra-wide double belt—30 in. 

in this case. 


Courtesy Stephens-Adamson Manufacturing Company 
A variable-speed reducer regulates the speed of a 


screw feeder in a chemical plant. Motor speed of 
600 r.p.m. is reduced to between 68 and 16 r.p.m. 
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Courtesy Norma-Hoffmann Bearing Corporation 


A severe overhanging load on the take-off shaft of a 
24-to-1 ratio speed reducer has not conquered the ball 
bearings on which the shaft turns. The unit drives a 
conveyor in the mill of the Sugar Pine Lumber Com- 
pany, Pinedale, Calif. 


A triple, 5%-in. pitch roller chain used to transmit 
power from an 1,800-r.p.m. motor to a 225-r.p.m. 
lineshaft, 






Courtesy Baldwin-Duckworth 
Chain Corporation 








RE a 


Courtesy Farrell-Birmingham Company 






This granddaddy of the speed reducer family is driving the hot sheet mill at the Allegheny Steel Company 
plant, Brackenridge, Pa. It is coupled to a 1,600-hp., 360-r.p.m, motor capable of handling peak loads of 5,000 
hp. The reducer is a double-reduction design, and is fitted throughout with anti-friction bearings. 
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Courtesy Horsburgh & Scott Company 


Marked increase in production, with a con- 
siderable saving in floor space over that re- 
quired by the drive previously used, followed 
the installation of a herringbone step-up 
transmission which drives an impact pulver- 
izer at one of the Eagle-Picher Lead Com- 
pany’s plants, Newark, N. J. The 50-hp. 
motor operates at 860 r.p.m., whereas 3,000 
r.p.m. is the required speed of the pulverizer 
shaft. 


Courtesy Cincinnati Rubber 
Manufacturing Company 





Doing its bit in the 
plant of the Anness 
Hollow Tile Company, 
Woodbridge, N. J., a 24- 
in., six-ply rubber belt 
transmits 150 hp. from 
a 17-in. motor pulley to 
a 77-in. shaft pulley on 
a 20-ft. center distance, 





A troublesome fan 
drive in the Hardwick 
& Magee Company’s 
plant, Philadelphia, 
Pa., was made to oper- 
ate satisfactorily by ts 
the installation of a ie 
leather belt of patented 
construction. 









Courtesy Philadelphia Belting Company 
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MODERN EQUIPMENT AT WORK 








Every bearing on the tapping machine 
shown receives a continuous and ample 
supply of lubricant. The pumping unit 
is located high up on the frame to 


avoid injury when re- 
setting the machine. 
Flexible drip connec- 
tions from the two 
gangs of feeders per- 
mit swiveling the tap- 
ping heads to any de- 
sired angle. 


Three 24-feed lubrica- 
tors are required for 
the 72 bearings on a 
machine that forms au- 
tomobile radiator 
tubes. 


Courtesy Rivett Lathe and Grinder Corporation 
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Courtesy Rivett Lathe and Grinder Corporation 


A chucking machine that does not have to de- 
pend on the operator to lubricate it. The pump 
is driven from a rotating shaft of the machine 
and supplies the oil that is led to all internal 
and external bearings. 
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Courtesy McCord Radiator & Manufacturing Company 
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All the operator of this boring mill has to do is 
watch his work; the automatic lubrication system 
will take care of the bearings—and do a better 
job than he could. 























Courtesy Lubrication Devices, Inc. 


Lubrication of rolling mills is not what it used 
to be—it’s much simpler now. Shown here is one 
of four, four-high, anti-friction-bearing stands for 
rolling strip steel in the mill of the Acme Steel 
Company, Chicago, Ill. There are 128 bearings 
on the roll stands and they can all be lubricated 
in less than two minutes from a central station. 


i 


Courtesy Bowen Products Corporation 











Courtesy Lubrication Devices, Inc. 


A central lubrication system for the table roll bearings of a 40-in. blooming mill in the mill of the 
Weirton Steel Company, Weirton, W. Va., soon paid foritself in the lengthened life of the brasses. 
Incidental, but important, advantages are the ability to lubricate the rolls while operating and the 25 


per cent reduction in power required. 
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A major operation 
in modernization 
carried out piece- 


meal when forced 
‘by production 
changes 
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OR economic reasons, many of 
the long established industries 
have undergone the change in 
power distribution from direct to 
alternating current but, insofar as it 
is known, few have had as great a 
problem as that presented at the main 
factories of the Packard Motor Car 
Company of Detroit. 
Prior to the present development 
and extensive application of a.c. 
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equipment this 
plant was fully 
developed for op- 
eration on direct 
current. Orig- 
inally, all direct- 
current power 
was generated in 
the company’s power plant by large, 
slow-speed, engine-driven generators 
which were in vogue two or three 
decades ago. 

As the product became established 
in the automotive market the plant 
expanded, and with it the 240-volt 
d.c. system supplying operating serv- 
ices became unwieldy. 

Soon the power demand exceeded 
the capacity of the generating plant, 
necessitating the installation of two 
isolated automatic motor-generator 
sets to share the load and sustain the 
voltage. This supplemental source 
of supply added sufficient capacity to 
provide a breathing spell, so to speak, 
in which to analyze the situation. But 
not for long. Soon there sprang up 
at the rims of the manufacturing 
area demands for blocks of power 


By R. R. REES 
Manager, Construction and 
Maintenance Division 
Packard Motor Car Company 
Detroit, Mich. 


Exterior brackets 
support the feeders 
of the ring system 
adopted as the 
standard of distri- 
bution. 


Packard changes to A.C. 
without production loss 


which would re- 
quire dc. bus 
feeders the size 
of bridge string- 
ers. By analysis 
it was figured that 
in comparison 
feeders the size of 
one’s forearm would be sufficient for 
the same load if alternating current 
service could be adopted as the stand- 
ard of distribution. 

With the class of service little 
objection could be expected inas- 
much as the a.c. motors of desirable 
simplicity had reached a high state 
of perfection and adaptable control. 
However, there was the economic 
engineering problem which could not 
be evaded. 

To change all these motors in place 
would mean scrapping the entire wir- 
ing system supplying energy and re- 
building it with probable confusion 
to production, and certainly the 
destruction of much serviceable 
material then in place. What justifi- 
cation would an intelligent manage- 
ment advance for a sweeping removal 
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A section of the lighting system 
standardized as a result of the 
transition from d.c. to a.c. power. 
The lighting fixture is installed as 
a unit. It is also repaired, cleaned, 
and relamped in the same manner. 


of good motors that were giving 
satisfactory economical service? 

A cutover necessitated careful con- 
sideration of existing and anticipated 
operating conditions, two of which 
are outlined. 

First, with expanding production 
there is need of vacating space and 
re-establishing the relation of depart- 
ments thus forcing older primary 
operations into space newly built and 
most remote from the points of final 
assembly. 

Second, the need of high tool duty 
and improved quality dictates the 
constant replacement of old tools 
with sturdier and faster units. 

These facts made possible the 
change to alternating current within 
a reasonable number of years with- 
out the destruction of any set-up 
being inflicted. In addition, the need 
was emphasized for a flexible dis- 
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tribution system, the salient points of 
which were given prominence. The 
general plan listed five basic require- 
ments as follows: 


Method of primary distribution, 
type of and location 


Transformer sizes for power and 
light, secondary switch-room, and 
respective locations 


Method and location of secondary 
distribution feeders for power and 
light 

Power circuits for motors, etc., 
distribution and type of control 


Lighting circuits, distribution serv- 
ices, types of lighting units and 
suspension. 


This complete transition was even- 
tually carried through by the elec- 
trical department personnel and thus 
the confusion of the two systems was 
eliminated. Whenever a department 
was moved or re-equipped advantage 
was taken of the opportunity to in- 
stall new supply lines. All motors 
that were removed from service 
owing to the change, and which were 
found in good condition, serve as 
spares for motors still in service 
where the wiring change has not been 
imposed. Although this method of 
disposing of the original equipment 
retards the renovation process, it 
provides a way of utilizing the old 
equipment to the end of its useful 
life. 

In this way the transition has 
progressed piece-meal since 1925 and, 
although not yet completed, the de- 
mand for direct current has been 
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materially reduced. The a.c. system 
has many desirable features which 
represent the accomplishments of the 
organization; hence a description of 
it with its ingenuous features will be 
of interest to others who face the ne- 
cessity of undertaking this problem. 

Power lines from the Detroit 
Edison Company bring a.c. service to 
a double-bus system in the main 
power house where supplemental a.c. 
services are provided by the turbo- 
generator output. In this manner 
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the complete dispatching of line 
operations is in the department which 
is constantly manned, and which con- 
trols the delivery of all other services 
such as heat, steam, water, and air. 

The power lines are three-phase, 
60-cycle, operating at a potential of 
4,600 volts. Proceeding from the 
main switchboard, which is of the 
truck type and located on a balcony 
in the power house, as shown, these 
400-amp. plant feeders serve as 
radials and ring feeders for the vari- 
ous substations and large-capacity 
motors. They are encased in a 
2x3-ft. metal duct equipped with 
cable racks, which is located directly 
underneath the balcony; then they 
are led through vertical ducts to a 
cable pit 6 ft. wide, 6 ft. 6 in. high, 
75 ft. long on the outside of the 
building. From this pit there are 
two underground multiple-duct lines 
which skirt the plant. 

All substations were designed to 
accommodate six 500-kva. trans- 
formers: three for three-phase, 440- 
volt power, and three for single- 
phase, 110/220-volt lighting services. 
They are arranged so that at any 
time a transformer can be removed 
without disturbing the balance. All 
transformers have the same im- 
pedance regardless of make, and 
the three low-voltage taps, namely 
110/220/440, can be used for power 
or light. 

In locating these substations it was 
necessary to utilize space that could 
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not be used for manufacturing pur- 
poses, that is, at the end of courts. 
The transformers were installed on 
the second floor level, whereas the 
switchroom was located on the third 
floor. 

Originally, one substation was in- 
stalled in a central location to take 
care of a fairly large area and as 
the load increased additional sub- 
stations were installed. At present 
each block of concentrated load or a 
closely set group of buildings has its 
own distribution center. In this way 
the low-voltage feeders have been re- 
stricted to about 350 ft. in length. 

Directly over the transformers are 
the secondary switch rooms in which 
oil switches for power and light are 
installed, controlling the outgoing 
feeders. This layout eliminates a bus 
structure in the switch room as all 
switches are connected to the bus 
over the transformers. One tap 
through the floor serves two switches. 

A meter panel, common to all 
switches, on which are mounted an 
indicating voltmeter, an indicating 
ammeter, a single-phase recording 
watt-hour meter, a polyphase record- 
ing watt-hour meter, a_ graphic 
ammeter, and a graphic power factor 
meter provides a means of checking 
all circuits. 

Whether or not to add substations 
is merely a matter of physical and 
economic analyses. As the load 
density increases an investigation 
determines whether it can be handled 





more economically by the addition of 
low-tension lines, or whether it has 
outgrown the local primary supply, 
and calls for a new primary feeder 
and substation, advantageously 
placed. 

All substations were built so that 
the transformers could be _ inter- 
changed; that is, in case a heavy 
departmental load moves into an area 
of low-load density, the transformers 
may move with the load and serve 
the now heavily loaded feeders. 

Power at 440 volts for motors and 
220/110 volts for lighting is trans- 
formed at the substation nearest the 
load. 

At present the plant demand has 
reached a peak of 20,300 kw., averag- 
ing 14,000 kw. over a 24-hr. period. 
Of this amount 68 per cent is utilized 
for power and the balance for 
lighting. 

There are over 4,300 motors whose 
total connected capacity amounts to 
29,278 kw. These motors operate at 
a load factor of 37 per cent. 

In areas where complete change- 
over was necessary, load readings 


Interior view of power plant 
showing a portion of the generat- 
ing equipment and main switch- 
board which is made up of truck- 
type panels. Here purchased 
power is added to that generated 
to satisfy the needs of the manu- 
facturing plant. 








were taken on all d.c. motors to de- 
termine the minimum size a.c. motor 
required for replacement. In this 
manner and by carefully selecting 
and maintaining the minimum capa- 
city for each application, applying 
synchronous motors to air com- 
pressors, fans, blowers, wood hogs, 
and m.g. sets, it has been possible to 
maintain an average power factor of 
95 per cent. 

All motor-starting equipment is of 
the across-the-line type, regardless of 
the motor capacity, thereby reducing 
the initial and maintenance costs, and 
space requirements. The majority of 
this control is mounted directly on 
the machines and some of it is 
grouped or isolated. For instance, in 
the buildings housing the sheet metal 
stamping and forging departments, 
which are of saw-tooth construction, 
the control is mounted on a balcony. 
Control for motors in_ explosive- 
vapor areas, such as in spray booths, 
lacquer, and gasoline storage, are 
isolated. 

In this plant a distinctive system 
of installing low-voltage feeders has 
been evolved. Ring feeders are run 
outside the building on brackets, as 
shown in an accompanying illustra- 
tion, where perfect ventilation is 
assured. For this purpose the wire 
used may be of low-grade or quality 
as to insulation, and the need for 





additional circuits does not involve 
anything more than extra copper, 
thus eliminating the amount of ex- 
pensive and cumbersome conduit. 

And inasmuch as there is an ade- 
quate power supply just outside and 
above or below the windows at the 
nearest wall, services to power boxes 
or load blocks are short, permitting 
the supply branches to run directly 
into the room in a straight line. 

In addition to the general changes 
affecting the distribution system, the 
lighting equipment has also been 
standardized so that all floor areas 
as built or reconstructed are ade- 
quately lighted. Power for this 
lighting is supplied by means of a 
standard circuit arrangement, and by 
the use of a standard service outlet 
the required intensity of light can be 
furnished for the work in these areas. 

Runways from the lighting panels 
are locally designed gutters arranged 
with standard and extra knockouts, 
so that the circuit may be run direct 


without bending or nesting in the 


wire runway. These lines of outlets 
are also standardized. 

Because of its flexibility the light- 
ing fixture is a very important unit 
in that it permits the use of lamps 
of from 100 to 500 watts in capacity. 
The unit consists of a hanger, a 
socket, a lamp, a reflector, and a flex- 
ible lead with plug, all made up com- 








plete in the shop in proper wattage 
combinations. The outlet in the cir- 
cuit conduit is a receptacle for the 
plug. 

When a unit in service is to be 
cleaned, relamped or repaired the 
operation on the manufacturing floor 
is retarded only momentarily while a 
completely fitted clean unit takes the 
place of its predecessor which is dis- 
patched to the shop for overhauling. 
This unit then becomes available for 
immediate service in the plant area 
where its wattage coincides with the 
lighting requirements. 

By means of this facility of main- 
tenance and repair considerably more 
light is delivered to the working level 
than could otherwise be enjoyed from 
the same investment and power con- 
sumption. Then again, by the dis- 
tribution of the power supply to the 
immediate small area of use at 4,600 
volts, limiting the lengths of the 
radii of low-voltage services, the loss 
of power in transit is minimized, and 
a voltage regulation within close 
limits is enjoyed. 

Accompanying illustrations show 
the type of construction adopted, the 
application of which has been so 
successful that the production per- 
sonnel found almost no impediment 
to their progress while a change-over 
in the order of a major operation was 
being carried out. 





\ 


Space unsuited for manufacturing operations was utilized 
for substations serving a.c. power’in the immediate vicinity. 
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MODERN EQUIPMENT AT WORK 


MATERIALS 
HANDLING 


A grade of 7 per cent means little to the 
gasoline-driven industrial tractors in the 
plant of the Fisher Body Company of 
Cleveland. The tractor shown here is han- 
dling a load of approximately 12 tons. 
User reports operation cost (less operator) 
of 85c per day, including repair. 








Courtesy Cleveland Electric Tramrail 


- 
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Courtesy The Towmotor Company 



















In the plant of the Cincinnati 
Milling Machine Company 
material and _ semi-finished 
parts are taken to the machine 
operators by an extensive sys- 
tem of overhead handling 
equipment. 


The conveyor belts shown 
handle sand from the shake- 
out pits to the storage bins in 
the foundry of the Allis- 
Chalmers Manufacturing 
Company, Milwaukee, Wis. 





Courtesy The Beardsley & Piper Company 
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An electrically operated, transfer-type crane 
in the plant of the Samuel J. Cresswell Iron 
Works Company serves a space 200 ft. dis- 
tant from the cupolas. The ladles of molten 
metal travel on a monorail track in front 
of the cupolas, pass 

through another build- 

ing, and are then 

switched on to the 

crane, from which they 

are poured. 


Courtesy Barrett-Cravens Company 
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An overhead conveyor chain in the press room of Tran- 
sue & Williams Steel Forging Corporation, Alliance, 
Ohio, forms an important link in the materials handling 
system, which is built around the use of electric indus- 
trial trucks. 


Use of a portable elevator has enabled the Leece-Neville 
Company, Cleveland, Ohio, to store three times as many 
barrels of parts in a given space as was formerly pos- 
sible. The elevator is provided with an extra set of 
wheels so that it may be run either sidewise or endwise. 
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One of a fleet of 
eighteen high-lift 
electric industrial 
trucks that form 
the backbone of 
the materials han- 
dling system of the 
Transue & Wil- 
liams Steel Forg- 
ing Corporation, 
Alliance, Ohio. 











Courtesy The Brady Conveyors Corporation 


Pneumatic handling equipment makes short work of loading 
and unloading cars of any material that can be handled in 


such manner, 


Supporting buckets 
of liquid enamel 
over the spraying 
booths is one of the 
unique uses for 
hoists in the plant 
of the Samuels 
Stamping and 
Enameling Com- 
pany, Chattanooga, 
Tenn. 


Courtesy The Harrington Company 
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MODERN EQUIPMENT AT 


Courtesy The Cleveland Tractor Company 


A gasoline crawler tractor makes the han- 
dling of large sections of concrete pipe an 
easy matter in the plant of the Independent 
Concrete Pipe Company, Cleveland, Ohio. A 
rolling type of bumper and a rolling hitch 
enable the tractor to move two sections of 
pipe at once—pushing one and pulling the 
other. 


Many hundreds of tons of crushed rock are 
handled every hour by:-the 13,500 ft. of belt 
conveyors in the plant of the New York Trap 
Rock Corporation, Clinton Point, N. Y. 











Courtesy Maris Bros., Inc. 


Flexibility in serving a large area has been secured 
by the use of a 714-ton, cage-controlled monorail 
hoist and transfer crane. As shown here the latches 
are open and the hoist is about to run on to one 
of the sections of stationary track. 
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Courtesy Robins Conveying Belt Company 
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In many cases the roof is the limit when it comes 
to piling by means of portable lifting equipment. 














Courtesy Link-Belt Company 


Handling 150 to 180 tons of salt an hour is the 
daily job of the heavy-duty, gasoline crawler 
crane at the plant of the Alviso Salt Company, 
Alviso, Calif. The crane is equipped with a 
2-yard-capacity, self-filling grab bucket. 








Stacking rolls of 
paper weighing 3,000 
lb. apiece presents no . 
difficulties tothe 
portable elevator in 
the plant of the 
National Box & Spe- 
cialty Company, She- 
boygan, Wis. 
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Courtesy Economy Engineering Company ~ 
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Courtesy Cleveland Electric Tramrail 





























At the plant of the Leonard Refrigerator Company, 
Grand Rapids, Mich., a monorail freight carrier trans- 
fers truck loads of parts from the production depart- 
ments to the assembly building. 





Courtesy Terminal Engineering Company 


How the Robins Dry Dock & Repair Company, 
Brooklyn, N. Y., handles the collection and disposal 
of plant refuse. Box bodies are placed outside the door- 
ways of the buildings and when filled with refuse are 
carried by electric lift trucks to barges and dumped. 


With an electrically-driven, telescopic, portable ele. 
vator the operator throws the switch and a drum of 
oil slides up to the balcony without further effort on 
his part. The lighting circuit is the power source. 
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Rolls of paper weighing 2,000 lb. each are handled 
cheaply and safely on the receiving platform in the 
plant of the National Box & Specialty Company, 
Sheboygan, Wis., by a 1-ton monorail hoist. 








Courtesy Terminal Engineering Company 


Handling of wet fireclay now presents no difficulties 
at the plant of the Richard C. Remmey Sons Com- 
pany, Philadelphia, Pa. The electrically-driven shovel 
truck picks up and automatically dumps a load weigh- 
ing about 1 ton. 














Courtesy Shepard-Niles Crane & Hoist Corporation 


Efficient, low-cost handling of materials and charging pany, Elmira, N. Y., wanted. The 144-ton monorail 
of the cupola was what the Chemung Foundry Com- charger shown here meets those requirements. 
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Courtesy York Heating and Ventilating Corporation 


Cooling units used in the storage rooms of a large dairy in Philadelphia, 
Pa. Here 3,000 cu. -ft. of air pass over 140 sq. ft. of coil surface held 
close to 0 deg. F. by ammonia pumped from a central plant. 
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AIR CONDITIONING 











Paint fumes and dust are 
whisked out of the book 
finishing department of the 
W. B. Conkey Company, 
Hammond, Ind., before they 
have an opportunity to in- 
jure either the workmen or 
the product. 


Each of the humidifiers 
shown is capable of absorb- 
ing 80,000 B.t.u. an hour 
from the air. They are in- 
stalled in a large textile mill. 
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Proper “weather” means 
much to the manufacturer of 
pharmaceutical products. 
Here is a view of the coat- 
ing kettle department air- 
conditioning equipment in 
the plant of Parke, Davis & 
Company, Detroit, Mich. The 
dehumidifiers have three 
banks of sprays. 





In the National Cash Regis- 
ter plant, Dayton, Ohio, an 
exhaust system over a bat- 
tery of centerless grinders 
removes the fine oil spray 
given off by these machines. 
Formerly much of the spray 
collected on the ceiling and 
dripped back onto the floor. 











Courtesy Carrier Engineering Corporation 


For the printer, air conditioning affords a means of securing better 
work, with less waste of time and material. Equipment that supplies 
air of the proper temperature and humidity to several departments 
in the plant of R. R. Donnelly & Sons Company, Chicago, IIl., is 
shown below. 























Courtesy Carrier Engineering Corporation 
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Atomizers for humidi- 
fying the air in a print- 
ing plant. The type 
shown here employs 
the centrifugal prin- 
ciple, by introducing 
the air through a tan- 
gential port, 
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Courtesy Parks-Cramer Company 














Fan discharge ducts and individual I 
heaters that insure proper atmos- ; 
pheric conditions in the sugar 
coating and chocolate coatixg de- 
partments and polishing rooms of 
Parke, Davis & Company, Detroit, 
Mich. 


Bee ae a oe Th 


In the hard candy department of 
W. F. Schraft & Sons Corpora- 
tion, Boston, Mass., air that is 
properly tempered for the product 
is delivered through the large duct 
suspended from the ceiling. 













Courtesy Carrier Engineering Corporation 









The two conditioning units that 
can be seen against the wall in the 
background supply washed air that 
has been heated, or cooled, and 
humidified to a predetermined de- 
gree, to the press room of John 
Spencer, Inc., Chester, Pa. Start- 
ing and stopping of the units is 
automatically controlled by a 
clock. 























Courtesy York Heating and Ventilating Corporation 
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WE MADE SURE 
rT WAS MODERN 


When we selected equipment 
for the new United States 
Gypsum Plant 


By CARL 


Plant 


Gypsum Company placed in op- 
eration its new plant, located at 
East Chicago, Ind., for the manufac- 
ture of gypsum products such as wall 
plaster, plaster board, plaster block, 
and related commodities. This plant 
is a complete unit as to equipment 
and management, and from stem to 
stern is replete with facilities that are 
unmistakably modern. 
All buildings are of steel construc- 
tion faced with brick; they are 


[ August, 1929, the United States 


July, 1930—Industrial Engineering 





HUSSMAN 


Engineer 


located with respect to the substation 
so that additions can be served eco- 
nomically with power and supple- 
mental services. Completely outlining 
the land portion of the premises is a 
steel wire fence. One side of the 
plant faces a canal, through which 
come vessels with the raw material 
to the unloading dock. 

Unit organization has been estab- 
lished for the supervision of all plant 
operations, with a plant engineer 
to oversee all service-to-production 


Where a syn- 
chronous motor 
has been applied 
to improve power 
factor. This 
motor drives two 
blowers, together 
or separately. A 
multiple V-belt 
is used as the 
drive connection. 


activities. Under him area chief 
electrician and other assistants 
making up a characteristic plant 
engineering organization. These 
employees are relatively few in 
number as are the production 
employees when compared to 
other plants, the reason being 
that modern equipment has been 
utilized to its maximum extent. 
Mechanization and electrification 
in power transmission have 
brought about simplicity with in- 
creased efficiency. 

For instance, standard-speed 
motors are used on all drives and 
instead of complicated mediums 
to reduce their speed to that re- 
quired by the drives, self- 
contained speed reducers, directly 
coupled, are employed wherever 
possible. For further speed re- 
duction, or when a break-link is 
necessary in the driving line, 
multiple V-belts or chains are 
favored. 

Electrical power distribution is 
also direct, all feeders being con- 
tinuous. This service is pur- 
chased and delivered to the plant 
at a potential of 13,200 volts over 
two overhead circuits to the 
switching station adjacent to the 
substation. All high-tension serv- 
ice is confined to the exterior of 
the plant, and at an elevation of 
40 ft., to provide adequate clear- 
ance for the yard crane. 

Transformation to 440 volts 

for plant use is accomplished by 
means of two banks of transformers 
located in the station inclosure, whose 
capacities are 1,200 and 1,500 kva. 
Both banks can be paralleled when 
the plant load exceeds the capacity 
of either bank used _ separately. 
Either bank can serve the main bus 
which can be split so that both banks 
will be in use, serving the split sec- 
tions independently. All bus control 
is located in the substation, although 
the flat copper construction is ex- 
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Motor side of 
a geared-pulver- 
izer drive. One 
of the two 625- 
hp. super-syn- 
chronous motor 
installations. 


Substation in. 
terior with feed- 
er panels at right 
and common 
metering panel in 
the background. 
Another row 
(not shown) of 
feeder panels 
parallels the 
panels shown. 


A typical layout for the trans- 
formation and control of light- 
ing services. 


tended from the substation to the 
transformer disconnects, eliminating 
the necessity for cable of large cross 
section. 

In the substation the bus is laid 
out in the shape of the letter U, on 
a horizontal plane. Disconnects in- 
stalled in the bar connecting the legs 
serve to split the bus in the manner 
previously mentioned. Oil circuit 
breakers are also employed in the bus 
system to provide,under-voltage and 
overload protection. 

A single isolated panel is used as a 
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metering panel, containing a ground 
detector which can be operated on 
each section of the bus if it is split, 
an indicating power factor meter 
which is common to all plant circuits 
by means of plug switches on these 
feeders, a recording maximum de- 
mand meter, and strip recording 
instruments for voltage, power con- 
sumption (kw.-hr.) and power fac- 
tor. However, in accordance with 
accepted. practice, totalizing watt- 
hour meters have been installed on 
each transformer bank. One of the 
features of this feeder installation is 
that the indicating power factor 
meter may be connected to the meter 
panel in any circuit extending into 
the plant for the visual determination 
of its power factor. This arrange- 
ment saves the expense of a meter 
for each feeder and at the same time 
makes the one instrument available 
for any circuit. The purpose of this 
arrangement is to localize the circuit 
or circuits contributing to poor power 
factor conditions as shown by the 
recording instrument. 

Provision has been made for a 
total of 16 feeder panels, most of 
which have been placed in service as 
400-, 600-, or 800-amp. equipments. 
All panels except the totalizers are 
identically equipped with oil circuit 
breakers and disconnects of a capac- 
ity to handle the heaviest load, or 
the maximum rating of the panel. 

Where process data are obtained 
in the plant, separate watt-hour 
meters are provided in the branch 
feeders so that complete and accurate 
information on power consumption 
is available at all times. 
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Power for lighting is carried on 
440 volts to the distribution centers 
over four circuits where primary 
service is taken off single-phase and 
stepped down to 110/220 volts by 
means of air-cooled transformers 
similar to the one shown in the illus- 
tration, which is typical of all instal- 
lations. Great care is exercised in 
insuring on these lighting feeders a 
balanced condition, which is brought 
about by properly staggering the 
transformers across the phases, and 
by periodical tests to determine the 
actual current in each wire. If one 
leg is found to be carrying excessive 
current it is relieved by adjusting the 
concomitant circuits. 

Rigid conduit is employed because 
the production operation once set will 
invariably remain permanent. Inas- 
much as the substation is confined to 
the second floor, the plant feeders in 
conduit are brought through the floor 
and carried through the wall into the 
crusher building and from there ex- 
tended to the various sections of the 
plant. Rubber-covered, double-braid 
cable is standard for distribution as 
a continuous circuit to the point of 
utilization. However, where taps are 
taken for branch circuits, approved 
junction devices are employed. In 
long sections of conduit, pull boxes 
are installed at convenient intervals 
which average 70 ft., to facilitate the 
cable installation or replacement. 

Practically all control equipment is 
of the totally-inclosed remote type 
with pushbuttons conveniently lo- 
cated so that the equipment operator 
can observe the starting operation. It 
is inclosed, as is the majority of 
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A direct-drive 
application in 
which an in- 
closed, fan- 
cooled, bali-bear- 
ing motor is 
featured. 












Conduits carry- 
ing the plant 
feeders as they 
emerge from the 
switching room 
above—a difficult 
job accomplished 
with neatness and 
compactness. 


Group driving through inclosed 
worm-gear speed reducers and 
inclosed chains of the silent 


type. 


motor equipment, to provide protec- 
tion for the working parts. Gypsum 
is hygroscopic, so its infiltration must 
be reduced to a minimum, particu- 
larly in bearings and oil switches. 
However, little dust is in evidence 
because of the consideration paid to 
the dust-collecting systems, which 
are incorporated in the equipment 
supporting production. On certain 
operations, where dust cannot be con- 
trolled, the drive equipment installed 
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A straight-away 
view of power 
conduits with the 
pull box common 
to all lines. 


An application of 
synchronous and 
induction motors 
in the pump 
house on fire 
equipment and 
air washers. 


Two separate high-tension lines 
are brought to the plant to insure 
continuity of service. All high- 
tension service is confined to the 
outdoor substation which contains 
two banks of transformers ar- 
ranged for specific load demands. 


was selected for its inherent features 
of protection against dust and fumes. 
Inclosed, fan-cooled motors of vari- 
ous ratings up to 150 hp. are widely 
used. These motors are actually a 
development of the totally-inclosed 
and inclosed-ventilated motor in that 
they combine the features of both. 
Each motor has two casings; the 
inner incloses the windings and vital 
parts and acts as a radiating surface 
for the heat; the outer simply directs 
over the inner the cooling air sup- 
plied by the externally mounted fan. 
With these motors dust can be drawn 
in with cool air, but it is immediately 
expelled as the inner casing prevents 
its lodging in the windings. 

Motors of this type are employed 
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on blowers, hopper feeds, elevators, 
screw conveyors and belt conveyors 
in conjunction with speed-reducing 
mechanisms such as worm-gear re- 
ducers, chains, or V-belts, which are 
inherently inclosed or given the 
necessary protection against dust by 
means of inclosing covers. However, 
where conditions permit, open-type 
motors are used, but protection has 
been provided by the installation of 
screen covers that insure adequate 
ventilation while restricting objects 
from interfering with the operation. 

Synchronous motors are used ex- 
tensively, demonstrating their adapt- 
ability as general-purpose motors for 
power factor correction, the maxi- 
mum rating being 625 hp. confined in 
the two units (super-synchronous) 
driving the pulverizers through gears. 

Direct driving is featured wherever 
possible, that is, where equipment 
operating speed closely approaches 
the speeds of standard motors. On 
calciners standard four-speed motors 
are employed, which emphasizes the 
application of direct-drive equipment. 
Other interesting features are group 
drives in which V-belts, inclosed 
chains, and inclosed worm-gear re- 
ducers are utilized in the scheme of 
mechanical power transmission as a 
means of effecting a reduction in 
maintenance. Where variable speed 
is necessary, variable-speed devices 
have been applied accordingly. 
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Courtesy Benjamin Electric Manufacturing Company 


LIGHTING 


With construction 
designed to utilize 
natural daylight to 
the fullest extent, 
the management 
took no chances on 
having the desired 
level of illumina- 
tion reduced on 
cloudy days, or cut 
down by dirty 
glass, or by the 
erection of ad- 
jacent high build- 
ings later on. A 
modern lighting 
installation is the 
safeguard. The 
upper view was 
taken under na- 
tural daylight, 
whereas the lower 
view shows that 
the lighting sys- 
tem provides even 
more uniform 
illumination. 
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Courtesy General Electric Vapor Lamp Company 
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Lamps of 300-watt rating in diffusing 
units and staggered on 8x9-ft. spacing 
light the spinning room of the Sanquoit 
Silk Manufacturing Company, Scranton, 
Pennsylvania. 












MODERN 





Sunlight does not get 
into the woodworking 
department shown, but 
no one misses it. An 
average intensity of 
more than 20 foot- 
candles, with no 
shadows, make a safe 
and cheerful work- 
place. 
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Courtesy National Lamp Works, General Electric Company 





EQUIPMENT AT WORK 























Courtesy General Electric Vapor 
Lamp Company 


Men in the 
hardening room 
at the plant of 
Winter Brothers, 
Wrentham, Mass., 
work in the glow 
of 200-watt lamps 
mounted in dif- 
fusing units on 
10-ft. centers, 9 
ft.above the 
working plane. 






Fountains of light in 
the mill of the Gas- 
tonia Weaving Com- 
pany, Charlotte, N. C. 
Approximately 35 foot- 
candles are provided 
by 500-watt lamps in 
diffusing units located 
on 8x10-ft. centers. 
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A view in the machine 
shop of Winter 
Brothers, Wrentham, 
Mass. 200-watt 
lamps, diffusing units, 
10-ft. centers, 9 ft. 
above the working 
plane. 








Courtesy Benjamin Electric 
Manufacturing Company 


Grading skeins of arti- 
ficial silk requires 
much skill and good 
light. How the latter 
has been provided is 
well shown. 


Courtesy General Electric Vapor Lamp Company 











Lamps of 200- 
watt rating 
spaced on 10-ft. 
centers in RLM 
dome reflectors, 
turn night into 
day at the plant 
of the Columbia 
Axle Company, 
Cleveland, Ohio. 











Courtesy National Lamp Works, General Electric Company 
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Even if you could 
not hear a pin drop, 
you could see it fall 
in the machine shop 
of the Pickwick 
Corporation, Duluth, 
Minn. The intensity 
of illumination is 35 
foot-candles. 


Electrical repair 
shops, too, need 
plenty of light—and 
here is one that gets 
it. Flat white walls, 
300- and 500-watt 
lamps in diffusing 
units, 12-ft, centers, 
12 ft. from the floor, 
average intensity 15 
foot-candles. 











Here 300-watt, 
white-bowl Mazda 
lamps in RLM re- 
flectors mounted on 
8x10-ft. centers are 
helping to produce 
a well-known auto- 
mobile. 












Courtesy National Lamp Works, General Electric Company 
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An unusually well 
arranged lighting 
system in a laundry. 
Under the lighting 
conditions prevail- 
ing here dirt and 
wrinkles in the fin- 
ished work have no 
chance of escaping 
detection. 


New cars must run 
the gauntlet between 
two rows of light- 
ing units that give 
an average of 50 
foot-candles in the 
inspection depart- 
ment of the H. H. 
Franklin Manufac- 
turing Company, 
Syracuse, N. Y. The 
reflectors are spaced 
8x10 ft. and contain 
500-watt lamps. 


Foundries are ordi- 
narily rather smoky 
and dusty, but that 
is no excuse for not 
lighting them prop- 
erly. In the foun- 
dry of A. Weiskittel 
& Sons Company, 
Baltimore, Md., an 
intensity of 3 foot- 
candles is employed. 





Courtesy Benjamin Electric Manufacturing Company 
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Courtesy Wheeler Reflector Company 








MODERN EQUIPMENT AT WORK 













































Courtesy General Electric Vapor Lamp Company 










Courtesy Benjamin Electric Manufacturing Company 
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Courtesy Wheeler Reflector Company 





Rene ta " 














The only lacquer 
spray booth lighting 
installation of its 
kind is in the plant 
of the Murray Cor- 
poration, Detroit, 
Mich. The left- 
hand view shows the 
interior of the spray 
booth. In the right- 
hand view the meth- 
od of installing the 
lighting units from 
the outside can be 
seen. The units con- 
tain 300-watt Mazda 
lamps and are 
mounted 8¥Y ft. 
from the floor on 
514-ft. spacing. 


Adequate lighting of 
important working 
points around a 
modern newspaper 
press is difficult, but 
it can be obtained, 
as shown. In secur- 
ing it, general illu- 
mination sufficient 
for all requirements 
was an_ incidental, 
but important result. 


For rough machine 
work on auto buses 
the Pickwick Cor- 
poration, Duluth, 
Minn., employs an 
intensity of 30 foot- 
candles, provided by 
500-watt, white- 
bowl lamps in RLM 
dome reflectors 
mounted 12 ft. high 
on 14x12-ft. spacing. 
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Courtesy Tube-Turns, Incorporated 


Suction and discharge lines of pump in mill 
of the Gulf States Paper Company, Tusca- 
loosa, Ala. Stock seamless drawn fittings 
are used in these welded-pipe fittings. 


Application of stock seamless drawn fittings 
in welded ammonia line, 90 to 180 lb. pres- 
sure, at the Merchants’ Ice and Ccld Storage 
Plant, Louisville, Ky. 





Courtesy Tube-Turns, Incorporated 
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Courtesy Fairbanks, Morse & Company 


Scales save labor and minimize error. Illustrated is the weighing of ingots in a steel mill as they 
pass along a conveyor—no need to get all hot and bothered. 
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Courtesy Lyon Metal Products, Inc. 


The Sikorsky Aviation Corporation, Bridgeport, 
Conn., stores duralumin sheets and bars. Mate- 
rial is thin, light, hard; must stand on edge to 
prevent scratching. The storage rack is made of 
steel shelving 21x11x10 ft.—84 openings. 


The C. & O. shops at Huntington, W. Va., are provided 
throughout with drinking water equipment of the elec- 
trically cooled type shown. Stenciled lettering indicates 
whether for white or colored employees. 





One of the trucks used by the electrical department of 
the National Cash Register Company, Dayton, Ohio, in 
making service calls. 
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Courtesy Appleton Electric Company and American Fixture Company 


An installation of adjustable light fixtures on full- 
fashioned hosiery machines. On a 24-section hosiery 
machine requiring 13 lights, only 14 pieces of conduit 
had to be cut to complete the installation. 





The rack used by Leeds & Northrup of Philadelphia, for 
the storage of wire in coils. Standard steel shelving 
parts are used. Angles replace the shelves, permitting 
automatic alignment of coils. 
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No insanitary conditions here. The men wash in 
running water and in doing so take up a minimum 
of floor space. This installation is at work in 
the Huntington, W. Va., shops of the C. & O. 
Railway Company. 





Courtesy Lyon Metal Products, Inc. 
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How adapt existing plant to progressive assembly 


of a heavy, bulky product? 


KLECTRIC 
HOISTS 
DID IT 


ODERNIZATION of a pro- 
M duction plant and the de- 

velopment of progressive 
assembly methods for large equip- 
ment, weighing as much as 105,000 
lb., have been carried out by The 
Thew Shovel Company, of Lorain, 
Ohio, through careful planning and 
the utilization of modern means of 
handling materials. In working out 
the production problems, extensive 
and ingenious use has been made of 
electric jib hoists. A brief review 
of the plant and the history of its 
product will illustrate the reasons for 
the general use of this type of equip- 
ment. The products consist of 34- 
to 1%4-yard crawler shovels, cranes, 
and draglines for materials handling 
and excavating. These machines 
weigh from 55,000 to 105,000 Ib. and 
are bulky, made up in the main of 
large, heavy parts. 

In 1925, when the line was de- 
veloped, the old-time production 
methods were discarded along with 
the old machines. The administra- 
tion demanded modern production 
methods with the resulting efficiency, 
quality, and low costs. Though the 
production schedule was relatively 
high for this type of unit, from a 
production man’s general viewpoint 
it was small in numbers. 

A thorough study was made of 
steel plants where huge rolls and con- 
veyors are used to transfer large 
units from place to place. Other 
plants were checked. In general, it 
was found that larger volumes were 
produced without the multiplicity of 
heavy parts involved in our work. 

One basic idea came from the 
study, which was that the progressive 
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assembly method, the solution of the 
automobile manufacturers’ low-cost 
production problem, must be adapted 
to our products. Such a system, of 


course, calls for a thorough prear- 
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By E. W. JOHNSTON 


Production Manager 
The Thew Shovel Company 
Lorain, Ohio 


ranged plan for handling materials 
from receiving room, to stock, to 
machine shop, to sub-assemblies, to 
unit assemblies—a continuous flow 
of material all along the way. 
Here the biggest problem was con- 
fronted. The new production method 
had to be adapted to the standing 
factory buildings, consisting of three 
major units: receiving and_ stock 
rooms, machine shops, and assembly 
departments. The buildings had not 


Seven hoists are used in this part of one of the erecting shops. 
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been laid out with a progressive 
assembly line in mind. It was in this 
development of plant layout that 
space had to be most efficiently 
utilized; and in arranging a space- 
saving, compact, yet efficient plan, 
electric hoists came to play a major 
part. 

Each building is equipped with 
overhead cranes to handle heavy 
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materials. A 20-ton locomotive crane 
handles the yard storage. But the 
smaller lifts, existing in great multi- 
plicity, are handled by electric jib 
cranes which are found mounted on 
practically every column on each side 
of the main bays, as shown in the 
accompanying pictures of the ma- 
chine and erecting shop. Jib cranes 
of special design are used in several 


Three electric hoists being utilized 
in sub-assembly work. 


One of the machine shops. Four- 
teen electric hoists are contained in 
the part of the shop illustrated. 


places. They have a swing range of 
180 deg. in the main bay plus 100 
deg. under the lean-to, thus enabling 
the handling and assembly of many 
units back out of the way and reach 
of the overhead cranes. Monorails 
and conveyors form a part of the 
system but they could not be applied 
until the electric-hoist jib crane was 
utilized to fill the intervening gap. 
Electric hoists mounted on jib 
cranes have been installed between 
machine tools so that there is mini- 
mum transportation of material. 
Nearly all of the columns in the 
machine shop are equipped with jib 
and hoist. Common storage piles are 
arranged between shaft lathes and 
grinders. The shaft is removed from 
the grinder with the customary rope 
sling on a hoist and is placed in a 
special carrier, a fabricated structural 
steel cradle with side hooks arranged 
for overhead crane transportation. 
Each layer of shafting is separated 
from the next by notched wood strips 
which prevent the shaft from rolling 
sidewise, slipping lengthwise, or com- 
ing in contact with other shafting or 
with the crate. The bottom and top 
strips fit over the shafting like bear- 
ings and caps, the upper strip offer- 
ing a new rack to receive additional 
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shafting. In this way four tiers of 
shafts are built up in the container, 
all securely held in place against 
damage. The shafting is transported 
to the keyseater in this manner. 
After the keyseating operation, the 
shafts are placed in like containers by 
means of electric hoists and are sent 
to the final assembly. 

Large drums, rollers, and gears are 
bushed in a_ horizontal type of 
hydraulic press that is open at the 
top. The hoist again is utilized to 
feed the press. 

In the erecting shop the hoist is 
«gain found on the sub-assembly and 
final assembly line. Here the crate 
of power shafting coming from the 
keyseaters, and weighing 4% tons, is 
placed upon a roller-bearing wheel 
car running on rails. It is moved up 
to the shaft assembly line by hand; 
there, by means 
of an overhead 
electric hoist on a 
monorail and rope 
slings, the shaft is 
lifted and placed 
on the assembly 
cradle. 

Shaft assembly 
is now started. 
Jib cranes and 
hoists are avail- 
able to the work- 
men for feeding 
to the line the 
materials from 
the storage space 
on the main floor 
back under the 
lean-to and con- 
veniently grouped 
within range of 
the electric-hoist 
jib crane. At the 
end of the mono- 
rail is a large hy- 
draulic press, on 
which pressed fits 
are made. The 
shafting is trans- 
ported to and 
from this press 
by the electric, 
power - driven 
hoist. The shaft, 
when completely 
fitted, is delivered 
to a set of bal- 
ancing rolls for 
checking and in- 
spection. Here 
again the electric 
hoist is utilized to 
swing the fitted 
shafting, weighing 
more than a ton, 
from one spot to 
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another as the work progresses. 
Crawler truck assembly shows the 
value of the electric hoist to a greater 


degree. The truck is assembled in 
three stages. The main crawler 


frame, of cast steel, progresses to 
three issembly points at definite 
periods. Over these points are jib 
cranes with electric hoists. Materials 
are stored within the swing of these 
hoists and assemblies are made with- 
out the delays usually found in wait- 
ing for overhead cranes. The truck 
is stationary during assembly periods 
but progresses at definite times after 
the assembly of each step has been 
completed. A typical step in the 
crawler assembly is pictured here. 
All materials incident to any par- 
ticular assembly operation are always 
stored in the same spot and always 
within range of an electric-hoist jib 





One of the final assembly lines showing the use of electric hoist. 
our assembly operation the derricking device is being placed. 








crane. Thus, by the proper arrange- 
ment and succession of these assem- 
bly points, the progressive line as- 
sembly system is applied from the 
machine work on the castings or 
shafting right through to the com- 
pleted machine. By this arrange- 
ment, each group of men is given a 
definite plan of work, and a definite 
job to do constantly, as each opera- 
tion or assembly comes to him. He 
becomes a highly skilled worker at 
his one job, achieving speed and 
accuracy not obtainable by other less 
systematic production methods. Ease 
and speed of handling parts, and 


convenience to the workers, are 
brought about by the use of the 
hoists. 


Industrial plants are hindered be- 
cause they do not know their own 
true rating. By this I mean that 
comparative fig- 
ures are not avail- 
able. Football 
coaches are 
judged by the 
winning teams, 
size of school and 
material available 
being considered. 
Salesmen can be 
compared with 
other members of 
the department 
and rated against 
volume of busi- 
ness taken by 
competitive firms. 
Production meth- 
ods cannot be 
rated as easily un- 
less the designs 
are similar; how 
to compare costs 
is always a prob- 
lem. In other 
words, we had the 
same problem 
that confronts all 
production shops 
where size and 
variation in types 
is more of a 
factor than repeti- 
tion, and feel that 
our scheme has 
solved it with a 
minimum of addi- 
tional investment 
in modernizing 
our plant. It was 
the electric hoist 
that permitted us 
to apply the prin- 
ciple of the same 
man doing the 
same job day in 
and day out. 


In 
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EQUIPMENT AT WORK 
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Courtesy L. J. Wing Manufacturing Company 











In the garage of the Wolverine Brass Works, 
Grand Rapids, Mich., unit heaters make it pos- 
sible to work in comfort, even during the cold- 
est weather. 
































Courtesy Autovent Fan and Blower Company las ; i. 
One of the unit heaters that make the washroom of the 


American Laundry Machinery Company, Cincinnati, 
Ohio, a comfortable place. 





Courtesy American Blower 
Corporation 


In the machine room of 
the Nebel Knitting Com- 
pany, Charlotte, N. C., 
unit heaters were put in 
before the machines were 
installed. 








Thermostatically con- 
trolled, gas-fired units 
supply all of the heat for 
the plant of the Leland 
Electric Company, Day- 
ton, Ohio. 


Courtesy The General Iron Works Company 
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Only three unit heaters are required to maintain a 
comfortable working temperature in the 125x185-ft. 
warehouse of the Thomas-Griffth Corporation, 
Muncie, Ind. 








Courtesy Johnson Fan and Blower Company 


Even distribution of heat afforded by unit 
heaters is an important factor in seasoning 
and keeping the paper stock of the John 
Baumgarth Company, Chicago, IIl., in good 
condition. 








Courtesy York Heating and Ventilating Company 














Courtesy the Bishop & Babcock Sales Company 











One of the types of unit heaters used in the Point 
Breeze, Md., plant of the Western Electric Com- 
pany. It is rated at 9,750 c.f.m., is supplied with steam 
at 5 lb. pressure, and operated by a 114-hp. motor. 
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Here are a few of the nineteen unit heaters that 
replaced 15,500 sq. ft. of direct radiation in the 
plant of The Bullard Company, Bridgeport, 
Conn. 
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Two unit heaters of the type shown are the 
only source of heat in a 90x200-ft. two- 
story building belonging to the Cincinnati 
Shaper Company, Cincinnati, Ohio. They 
; are rated at 8,590 c.f.m. at 10-lb. steam 
pressure and are driven by 2-hp. motors. 

















One of the many unit heaters with which the Hunt- 
ington, W. Va., shops of the Chesapeake & Ohio 
Railroad Company are equipped. 
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Courtesy The Trane Company Courtesy The Trane Company 
Operators in the plant of the Consolidated One unit heater of the three that are installed in 
Safety Pin Company, Bloomfield, N. J., are kept the 125x80-ft. machine shop of the Magee Carpet 
le warm and comfortable by an installation’ of fifteen Company, Philadelphia, Pa., is sufficient to maintain 





‘- unit heaters. working temperature. 
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In the manufacture of cheese at the plant of the Sheboygan 
Cheese Company, Sheboygan, Wis., almost enough heat is 
given off from the process to keep the room warm. A unit 
heater is used to make up the deficiency. 
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In the book storage of the W. B. Conkey Com- Shown on the preceding page is the mate to this 
pany, Hammond, Ind., unit heaters provide the unit heater. The two heat a 90x200-ft. two-story 
constant temperature necessary to prevent warp- building of the Cincinnati Shaper Company, Cin- 
ing of the books. cinnati, Ohio. 
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With an ordinary 
compensator, the 
starting current of a 
new 30-hp., high- 
speed squirrel-cage 
motor in the plant of 
the Springfield Mill- 
ing Company, Spring- 
field, Minn., was so 
great that the line 
voltage dropped to 
the point where the 
controllers on the 
other motors tripped 
out. The new equip- 
ment could not be 
used until a different 
type of starter was 
installed, to cut down 
the starting current. 


In the mill of the 
Clearwater Timber 
Company, Lewiston, 
Idaho, motors with 
sealed sleeve bearings 
solved the problem 
of how to prevent 
sawdust and shavings 
from siphoning the 
oil away. 


and CON TROLS 





































Courtesy Allen-Bradley Company 


Courtesy Westinghouse Electric & Manufacturing Company 
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Courtesy The Louis Allis Company 


Driving a conveyor in a room in which large 
amounts of lint and dust are present is no job 
for a motor that might throw sparks or flame if 
something went wrong. Hence, a totally-inclosed, 
fan-cooled motor was selected for that service 
by the B. F. Nelson Manufacturing Company, 
Minneapolis, Minn. 


Courtesy Howell Electric Motors Company 
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Rain, sunshine, and 
explosive fumes are 
all alike to the in- 
closed motor driving 
a centrifugal pump 
for mixing ethyl fluid 
and gasoline. The unit 
operates out of doors, 
but there was too 
much danger of gaso- 
line or gases getting 
into the motor to 
warrant taking any 
chances on an ordi- 
nary design. 


Courtesy Allis-Chalmers Manufacturing Company 







Dust, fumes, and almost continuous operation 
are the lot of this inclosed motor driving an 
apron conveyor under the shake-out pit in a 
steel foundry. 
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The motor that drives a conveyor in the can- 
filling house of a large oil refinery in Pennsyl- 
vania operates constantly in an_ explosive 
atmosphere. An inclosed, explosion-proof motor 
is employed. 








Courtesy Howell Electric Motors Company ' 


Flour dust and gunpowder have much in common 
when in the presence of fire, which explains why 
the Livingston County Co-operative Flour Mill. 
Howell, Mich., uses a totally-inclosed motor to 
drive its elevators and conveyors. 





Courtesy The Louis Allis Company 


Driving a plasti- 

cator is a new 

application for a 

synchronous 

motor in the 

plant of a promi- 

nent rubber man- 

ufacturer. The 

motor is started 

across the line . at: 

and field excita- . d Anau 
tion is automat- “<} %* —_ wa 
ically applied < = 
when the proper 

percentage of 

synchronous 

speed has been 

reached. 


Courtesy Electric Machinery Manufacturing Company 
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MODERN EQUIPMENT AT WORK = 


Special motors of 
5-hp. rating, with 
unusually high 
starting torque 
and low starting 
current, will wel- 
come wind-tossed 
aviators at the 
Cleveland, Ohio, 
airport, by open- 
ing the huge 
doors of the new 
hangar for them. 





Courtesy The Lincoln Electric Company 


coer nce ail 


Neatness and ac- 
cessibility char- 
acterize an in- 
stallation of 
magnetic starters 
and safety dis- 
connecting 
switches in a 
well-known paper 
mill. 


Here a neat-look- 
ing job has been 
made of instal- 
ling non-fused 
safety discon- 
necting switches 
and magnetic 
switches, with 
small, two-circuit 
power panels. 
Two disconnect- 
ing and two mag- 
netic switches 
are connected to 
each power 
panel, for con- 
trolling several 
groups of motors. 





Courtesy The Trumbull Electric Manufacturing Company 
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It’s not fair to modern equipment 
to give it a dingy home 


Pp AINT for more safety 


better lighting 
UP greater production 








Photographs b t th ‘ js 3 fs 
New Jersey H.W coeens On each tray worming its way through this well-lighted paint 
department of the Atwater-Kent Manufacturing Company, 


Philadelphia, Pa., lie radio parts. Halls, ovens, booths—all 
light tints—paint serving its own department. 
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Cream tanks in the ice- 
cream plant of the Abbots 
Dairies, Philadelphia, Pa. 
The paints, in addition 
to their color and appear- 
ance value, wash down 
easily and stand up well 
under frequent cleaning. 


The glass plant of the 
Ford Motor Company, 
Detroit, Mich. Ford en- 
gineers appreciate the 
possibilities of their own 
product. Generous sky- 
lighting, windows wher- 
ever possible, and light- 
tint paints. The result is 
greater production owing 
to cheerier working con- 
ditions. 
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The preparation rocm 
in the Jersey City plant 
of the Lambert Pharma- 
cal Company, makers of 
Listerine tooth paste. The 
effect on employee or 
visitor is a splendid im- 
petus to the realization 
of the quality of the 
product. 











No skylighting, but ex- 
cellent window design 
makes this National Bis- 
cuit Company bakery, 
Long Island City, N. Y., as 
bright as day. The light 
is reflected evenly to all 
parts of the room by 
white paint on the walls, 
ceiling, and ovens. 
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The Modern Conception of the 


Maintenance Function 


NDUSTRY first lived in “one-man shops.” 
Gradually manufacturing establishments be- 

came larger. Labor-saving devices developed 
greater output. With new mechanical equipment 
production went ahead smoothly. 

Eventually some of the equipment failed— 
stopped production. But a breakdown wasn’t 
such a serious thing years ago. Employees were 
paid by the hour or day for just the time worked. 
The product in most cases had a local market and 
transportation was so slow that even nearby com- 
petitors could not deliver goods before the local 
factory was working again. 

As time passed, there were developed railroads, 
the telegraph, more machinery. A breakdown 
became a more serious problem. Management 
soon discovered that it was essential to keep 
equipment running. So most plants brought in a 
specialist—the millwright—the handy man—the 
jack-of-all-trades—to ‘‘fix breakdowns.” 

Manufacturing began to take giant strides. 
Plants grew to enormous size. Machinery 
became more complicated. The old millwright’s 
job—maintenance—acquired. engineering char- 
acteristics. 

Then came electricity, first entering industrial 
plants for lighting. 

Motors followed, and soon after 1900 elec- 
trification had reached almost every plant of 
worth-while size. Industry again needed a new 
tradesman—this time to keep its electrical equip- 
ment going. ‘To the traditional millwright, and 
to his boss, electricity was a mystery. A new 
function was created in plant operation—elec- 
trical maintenance. The development of electrical 
equipment for industrial use was so fast that men 
electrically trained could scarcely keep pace with 
the important changes. 

Scientific management, invention, and mechan- 
ization had started mass production; straight line 
production followed. Production economies were 
almost unbelievable while the production line 
moved, but losses were terrific when equipment 
faltered and stopped the entire unit. 

Industry learned that equipment had to be 
expertly selected for specific jobs. Motors, for 
example, had to be selected to fit the definite 
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requirements of the equipment they were to 
operate. Too small a motor broke down—too 
large a motor wasted money. ‘The electrical engi- 
neer was responsible for the motor performance 
and he naturally had a big influence in the selec- 
tion of such equipment. 

With new bearings on the conveyors or other 
production equipment, with different types of 
drives, or with better lubrication methods, greater 
economy in operation might be obtained, longer 
life for the equipment might be possible and there 
would be less likelihood of production tie-ups. 

The old millwright’s job, and the job of this 
newer man in industry—the electrical man—were 
definitely dependent upon each other. 

Plants grew still larger and there were more of 
them. In 1914 there were 8,065 plants having 
an annual production of $500,000 or over; in 
1925 there were 20,354 such plants and they pro- 
duced 78.6 per cent of all production value in the 
United States. 

Mass production put the responsibilities for 
winning the battle of competition squarely up to 
production ability. Management was following 
every clue for ways to cut production costs and 
increase efficiency. As a result, new factors 
entered into plant thinking: personnel problems, 
wage incentives, proper working temperatures, 
better lighting, and adequate organization for the 
maintenance of mechanical and electrical equip- 
ment, buildings, and plant services. 

So important was this last job in the scheme of 
plant operations that the larger and better man- 
aged plants placed entire responsibility for plant 
or maintenance engineering in the hands of a staff 
of men thoroughly familiar with the plant me- 
chanical, electrical and building problems. 

Today all industry faces the problems of selec- 
tion, upkeep, installation, repair, and replacement 
of electrical and mechanical equipment, buildings, 
and services. 

Recognized first as an important cost-cutting 
tool by the leaders of industry, and developed in 
the larger plants, modern maintenance engineer- 
ing is a complete function in most plants of 
medium size and is being adopted by the smaller 
manufacturing plants. 

The maintenance engineering staff has many 
titles such as plant engineer, master mechanic, 
maintenance foreman, chief electrician, mill- 
wright, chief engineer, engineer. In small plants 
either the superintendent or the manager has the 
responsibilities. 

The job under the present day necessity of 
industry is of vital importance to continuous pro- 
duction. The knowledge of what it means to 
modernize, how to proceed in doing so, and what 
exists in the way of modern equipment is a neces- 
sary tool of the man who is holding the job. 
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Is There to Be a National Organization 
of Maintenance Engineers? 
AINTENANCE is coming into its own. 


The term, long considered as synonomous 
with “repair,” is being conceded a_ broader 
meaning, richly deserved. 

Early this year maintenance was given an 
entire session by the American Management 
Congress. Recently there has been much discus- 
sion concerning payment for maintenance work 
on the incentive plan. And last month, at Cedar 
Point, Ohio, two hundred and forty maintenance 
engineers held a two-day convention to discuss 
their common problems. 

The Cedar Point convention, to be sure, was 
an assembly of the Electrical Maintenance 
Groups already organized in several communi- 
ties. But whereas heretofore these groups have 
been strictly local in their activities, this conven- 
tion took on a national atmosphere. The forma- 
tion of an Electrical Maintenance Engineers’ 
Association was discussed. Although no decision 
was reached the proposal has been made and the 
maintenance engineers are thinking in terms of a 
national society. 

For broadening a man’s viewpoint, contact 
with other men in the same line of work is 
extremely valuable. As a rule men who present 
papers before an association composed of fellows 
of their own kind do so only after careful analy- 
sis and preparation. Moreover, they are critical 
of what other speakers say. At such meetings 
they get ideas—the meetings are the means by 
which they are exposed to idea germs. 

If this association is formed it will show the 
way toward the formation of a similar society 
of mechanical maintenance engineers. After that 
what more logical than a merging of the two 
associations into a National Association of Main- 
tenance Engineers with electrical and mechanical 
divisions, possibly to be followed by a division 
devoting itself to the problems of the mainte- 
nance of buildings? 

Those men at Cedar Point were an earnest 
group; they conducted themselves in true con- 
vention fashion, presenting and discussing twenty- 


Modern equipment IS at work. Forty 
J pages of pictures under that title in this 
issue prove it. 


But we believe in overwhelming evi- 
dence. So next month there will be 
additional proof—another set of pic- 


tures of modern equipment at work. 
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four papers at four sessions; they covered a wide 
range of maintenance problems; and they made 
contacts that they could have made no other way. 
All of which means time well used, money well 
spent, especially if they carry out the proposal 
for a national organization. 


How the Iron and Steel Show 
Can Be Bettered 


HEY did a good job at Buffalo last month, 

those men of the Association of Iron and 
Steel Electrical Engineers. Quality of the tech- 
nical sessions was high, inspection trips were 
great, and manufacturers’ exhibits were up to 
standard. The twenty-sixth annual convention 
and exposition rates a high mark. 

Following the custom commonly adopted at 
conventions and expositions, delegates and guests 
were asked to register their names and titles and 
the names of their companies. That’s a good cus- 
tom to follow; it gives the association a valuable 
gage by which to measure the attraction value 
of what it is doing. And of course it furnishes 
a nice prospect list for membership campaigns. 
Then it provides the groundwork for statistical 
information to be used in creating and maintain- 
ing interest on the part of exhibitors. 

Yet where, actually, does the exhibitor benefit 
by the registration? A manufacturer should be 
able to know just who is attending an exposition. 
He has underwritten heavy expense to transport 
himself, his representatives, and his equipment to 
a given locality in the belief that certain men who 
are his actual or potential customers will be 
there. Must he rely upon the evidence of his 
own eyes that they are there? Why not a daily 
registration list, delivered to his booth each 
morning ? 

There is nothing new about daily registration 
lists. The Steel Treaters have provided them for 
several years; the Machine Tool Builders are 
providing them; so are the directors of the 
National Industrial Equipment Exposition and 
others. 

Well, there’s the suggestion. It is made con- 
structively, with the feeling that it concerns a 
matter of real importance to both the association 
and exhibitors. Getting the greatest return upon 
their exposition investment must be the aim of 
exhibitors; and the sponsoring association, natu- 
rally, wants to help them as much as it can, or it 
would not ask them to be there. If enough exhib- 
itors will ask the association for daily registra- 
tion lists, such lists will be distributed. When 
they are, the present good job of the Iron and 
Steel men will be even better. 
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THE COVER 


Circular machine 
shop, connecting 
corridor, receiving, 
shipping, and stor- 
age building, and 
laboratory, that will 
be used by Toledo 
Precision Devices. 


ERETOFORE the cover pic- 
tures have shown only actual 
plants. We digress, in this 

“Modernization” issue, to show a 
plant so new that it has not been 
built. This plant, in design, is so dif- 
ferent from the recognized types, 
that the use of the word “modern” 
in describing it is no travesty; it is 
so modern that it properly may be 
termed “modernistic.”’ 

The Toledo Scale Company will 
erect the plant at Toledo, Ohio, in the 
near future, for its own occupancy 
and that of its associate companies, 
the Toledo Porcelain Enamel Prod- 
ucts Company and Toledo Precision 
Devices. There will be built manu- 
facturing plants for the three com- 
panies, an administration building, a 
central heating plant, garages, hang- 
ars, a laboratory, and an air field. 
The area of the site is 80 acres. 

The factory of the Toledo Scale 
Company alone will cost $1,500,000. 
Among the features are: A ratio of 
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glass to floor area of 55 per cent; all 
interior lights flush with the wall; 
service lines (heating, water, etc.), 
and radiators concealed ; no overhead 
belts or pulleys; no horizontal, dust- 
catching surfaces; ventilation for 
four changes of air per hour; no ex- 
posed steel work; fireproof construc- 
tion. Total area of this factory will 
be 205,000 sq. ft., or about five acres, 
all of which will be under one roof. 

Contract has been let for the con- 
struction of the first seven bays of 
the main scale factory. This first 
construction will be 642 ft. long by 
240 ft. wide, and will house an area 
of 92,000 sq. ft. and space content of 
2,000 cu. ft. The rear-most bay will 
be a train shed accommodating 12 
cars. No locomotives will be allowed 
in the shed, special equipment for 
handling cars being planned. There 
will be a dock for eight trucks. 

For the scale factory construction 
will be of continuous beam type, with 
walls entirely of glass. Wide, over- 
hanging cornices will eliminate glare 
from the round corners. A line of 
skylights will extend the depth of the 
building, giving an abundance of 
evenly distributed daylight. Support- 


A perspective view 
of the scale plant is 
shown at the top of 
this page. The views 
at the right on this 
page and the bottom 
of the preceding page 
show details of the 
building. 
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ing columns are to be 40 ft. apart. 
A service basement under the entire 
factory will eliminate ducts and con- 
duits, permitting flexibility in the 
arrangement of departments and 
machines. Service will be taken to 
machines through the floor. Sus- 
pended ceilings, rounded corners, and 
concealed service lines will eliminate 
all dust-catching areas. 

On the preceding page the first 
illustration shows the group of build- 
ings that will be used by Toledo Pre- 





cision Devices. The other picture 
shows a flank facade of the scale 
factory. 

Designed first for efficiency, the 
plants have been planned also to be 
beautiful, taking into account the 
effect of surroundings upon work- 
manship and personnel. 
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EQUIPMENT News 


Industrial plant executives concerned with the selection and operation of mechan- 
tcal and electrical equipment will be interested in these devices, which are 
designed to improve plant operation or reduce operating and maintenance costs. 








Graton & Knight “Tension- 
Cemented” Flat Leather 
Belting 


‘6 ENSION-CEMENTED?” flat 

leather belting is announced by 
the Graton & Knight Company, of 
Worcester, Mass. The belting takes its 
name from the process, which is a revo- 
lutionary development in the leather 
belting industry. To make the process 
commercially possible, it was necessary 
for a unique type of belt-making ma- 
chinery to be invented. 

The manufacturers point out that the 
cement has great flexibility and high- 
heat crystallization point, is proof 
against moisture, and that these fea- 
tures are responsible for uniform 
adhesion in laps and plies; great flexi- 
bility ; long life; trouble-free operation ; 
higher resistance to frictional heat; 
successful use under conditions of 
excessive moisture. 


———_——. 


Electro Dynamic ‘Weld-Built” 
Motor 


ELD-BUILT d.c. motors, now 
being made by the Electro Dy- 
namic Company, Bayonne, N. J., can be 
furnished with any standard make of 
ball or roller bearings assembled in a 
two-piece cartridge and clamped by the 
bearing bracket, insuring minimum 
clearance between shaft and bracket. 
Other features of this motor are: field 
frame rolled from forged steel stock; 
bearing bracket built from angle iron, 
channel iron or bar stock, with rein- 
forcing gussets at the welds; armature 
shaft which can be removed . without 
disturbing windings and commutator 
connections; large vent spaces between 
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shaft and armature core, as well as 
shaft and commutator, made possible 
by an improved form of welded arma- 
ture barrel. 

Motors are now in production in 
sizes ranging from %4 to 75 horsepower. 


—— <> 


Trent Electric Babbitt Pot 


HE Harold E. Trent Company, 

Philadelphia, Pa., is equipping its 
electric melting pots with bottom spouts 
and positive-action valves. All parts 
of the control mechanism and the heat- 
ing elements are entirely outside of the 
crucible of the melting vessel, leaving 





the inside free from all obstacles such 
as heating units, valve projections, and 
temperature control. 

Attached to the pot housing is an 
automatic temperature controller that 
assures correct heating right up to the 
instant of pouring, provided the power 
cable is kept attached to the pot during 
transportation to the work. 


a 8 pn === 


Paige & Jones Hydro-Acid 
Pump 


HE illustration shows a hydro-acid 

pump developed by the Paige & 
Jones Chemical Company, Inc., Ham- 
mond, Ind. It is built in capacities of 
60, 150, and 300 gal. per minute and in 
larger sizes on special orders. It will 
handle any acid in concentrations not 
injurious to rubber. Acid comes in con- 
tact only with hard-rubber fittings and 
a pure gum-rubber sack contained in 





the cylinder A shown on the left. A 
plunger pump driven by a geared motor 
at 50 r.p.m. furnishes pressure and suc- 
tion impulses through the medium of 
water or any suitable liquid to the out- 
side of the sack contained within the 
cylinder at the left. By this squeezing 
and suction action, the sack pumps the 
acid through the lower, hard-rubber 
check valve B and out through the 
hard-rubber check valve C above it. 
Stroke of the plunger pump is adjust- 
able to any desired capacity less than 
maximum. 


—_<—_—_——. 


Barber-Colman Unit Heater 
Valve 


| Rplenctehig gga Company, 
Rockford, Ill., are now manufac- 
turing a motor-driven valve for use 
with unit heaters. The unit contains a 
small shading-ring induction-type elec- 
tric motor which has been especially 
designed for this service. This motor 
operates on 25 volts, a.c., and, by means 
of a train of gears, actuates a two- 
roller cam which raises and lowers the 
plunger of the disk-type bellows-packed 
valve. The action of the motor 1s con- 
trolled from a room thermostat suit- 
ably located. An extension of the 
plunger operates the mercury-tube 
switch in the top of the case as the 
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valve is opened or closed. This mer- 
cury tube is wired to govern the action 
of the fan motor on the unit heater so 
that the fan will be inoperative when 
the valve is closed. Valves can be sup- 
plied in sizes from ™% to 2 in., in the 
following patterns: angle, straightway, 
and right- or left-hand corner. 


— 


Production Motorized 
Countershaft 


MOTORIZED countershaft which 

may be mounted on any cone 
pulley driven machine tool is now being 
manufactured by the Production Equip- 
ment Company, Cleveland, Ohio. This 
transmission unit may be mounted on 
belt-driven equipment to secure the ad- 
vantage of individual motorization. 

Since overhead line shafting is 
entirely eliminated, the machine may be 
placed in any position in the plant to 
facilitate production. 

The unit consists of a normal-speed, 
semi-inclosed motor with an integral 
planetary gear reduction. The reduc- 
tion unit is contained in an oil-tight 
housing. This gear reduction provides 
a countershaft speed as low as 50 r.p.m. 
or as high as 550 r.p.m. Vibration in 
the driving cone pulley is eliminated by 
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means of an outboard, ball-bearing, 
pillow-block which evenly distributes 
the load. A ball-bearing-mounted idler 
pulley maintains large belt wrap on 
driven and driving pulleys with pulley 
centers of 18 to 24 inches. A belt 
shifter allows the operator to select the 
best speed for his work. 


—___—__ 
G-M Photo-electric Cells 
-M Laboratories, Inc., Chicago, 
Ill, announce two types of 


“Visitron” photo-electric cells, for use 


in industrial control, sound-on-film 
equipment, and television devices. The 
Type A cells are gas filled. The 


vacuum cells are known as Type AV. 
Each type is manufactured in four 
sizes, ranging from 3 in. to 134 in. in 
diameter. 

Electrically, Types A and AV cells 
are said to have considerably greater 
current output than previous types of 
photo-electric cells. Under certain con- 
ditions, the Type AV vacuum cell can 
now be used where formerly a gas-filled 
cell would be required. 

Among the many uses of these units 
are photo-electric relays for counting, 
sorting, timing, alarm systems, control- 
ling electric signs, starting and stopping 
nachines, and the measurement of 
illumination, smoke recording and con- 
trol, and so on. 


— ~— — 


“Ultra Fuson” Aluminum Paint 


ROTECTION of surfaces from 

corrosive influences while at high 
temperatures is a function of “Ultra 
Fuson” heat-resisting aluminum paint 
marketed by the Ultra Fuson Distrib- 
uting Company, 151 Fifth Ave., New 
York, N. Y. This material is a chem- 
ically treated aluminum powder which 
will withstand any constant heat up to 
2,000 deg. F., and will retain its silvery 
color up to 1,200 deg. F. Above this 
temperature the color turns to a dark 
gray. 

Ultra Fuson is applied exactly as an 
ordinary aluminum paint by brush, 
spray system, or dipping. As soon as 
the painted surface comes in contact 
with heat, the liquid gradually evapo- 
rates and Ultra Fuson is claimed to 
penetrate into the pores of the metal 
and not discolor, peel, or blister. 


— 


Abrasive Engineering ‘“Time- 
saver” Lapping Compounds 


EVERAL lapping compounds under 

the name of “Timesaver” are being 
marketed by the Abrasive Engineering 
Laboratories, Inc., 117 N. Jefferson 
St., Chicago, Ill. It is claimed that the 
materials break down from an abrasive 
to a very fine polish and they will not 
imbed in any metal surfaces. They may 
be used for fitting either new or recon- 
ditioned bearings and produce smooth 


open-pored surfaces and retain the oil 
film. It is claimed that the lapped bear- 
ings are superior to scraped bearings, 
since they are the same as “broken-in” 
bearings and have uniform oil clear- 
ance. No further running-in time is 
necessary as there are no high spots 
to be worn down, thus saving labor, 
time, and expense. 

The No. 60 compound is used for 
babbitt and similar soft bearing metals, 
the No. 80 for bronze, and the No. 111 
for cast-iron. Compounds are mixed 
with ordinary machine oil to the con- 
sistency of a thick paint for large size 
bearings, using a medium grade ma- 
chine oil in both cases. 

Timesaver compounds are manu- 
factured for soft metals and in a range 
for hard metals. They are packed in 
1'4-0z., 3-0z., and 1-, 5-, 10-, 25-, and 
50-Ib. containers. 


——_.——_—. 


Niagara Fan Cooler 


HE Niagara fan cooler, a product 
of the Niagara Blower Company, 
Buffalo, N. Y., is particularly suitable 
for maintaining temperatures lower 
than normal atmosphere conditions in 
work or storage rooms in which cool 





and relatively dry air is necessary, but 
where precise control of humidity 
would be superfluous. 

The cooling coils through which 
brine is circulated are composed of 
standard 34-in. pipe. A fin is inserted 
in a spiral groove and knurled to the 
steel, giving both a thermal and me- 
chanical bond. The tubes are hairpin 
shaped and are welded to the header 
plate. The coil assembly is tinned 
throughout. A drip pan and drain are 
provided for removal of condensed 
moisture. 

The equipment can be kept compara- 
tively clear of frost at all times by a 
defrosting arrangement in which the 
flow of brine and air is reversed. 


a 


Trico “Kliplok” 


CLAMP for fuse clips, known as 
the Kliplok, is now being made by 
the Trico Manufacturing Company, 
Milwaukee, Wis. As may be seen in 
the illustration, the device is a clamp 
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with hinged jaws which are placed over 
the fuse clip and screwed tight by 
means of a large safety knob. This 
action locks the fuse clips together thus 
assuring pressure at contact. 

The device can be used with both 
knife-blade and ferrule-type fuses. 


————<___—_- 


Schieren Static-Proof Belt 


PERMANENTLY static-proof belt 
in which a row of copper wire 
stitching along each edge of the belt 
makes contact with the pulleys at all 
times, has recently been developed by 





the Chas. A. Schieren Company, 30 
Ferry St., New York, N. Y. In this 
way, static charges which normally 
collect on the outer surface of the belt 
are led off through the belt by means 
of the wire stitching. It is then only 
necessary to see that the machines are 
well grounded to avoid any further 
danger from static charges. 


ee 


Lewellen Variable-Speed 
Transmission 


EWELLEN Manufacturing Com- 

pany, Columbus, Ind., announce 

its “One Hundred Series” variable- 
speed transmission. 

This design is equipped with ball 

bearings and is totally inclosed. The 

inclosure is water and dust tight and is 








adequate for moist and abrasive con- 
ditions. Access to the interior is had 
by removing the cover. Pressure lubri- 
cation is used throughout. The space 
occupied is claimed to be approximately 
one-half that of the usual type of 
drives. 

This series is available with drive 
motor support, remote control, and 
other appliances. It may be supplied 
in regular speed ranges and may be 
run in either direction, mounted in any 
position, and either shaft may function 
as the variable or constant-speed shaft. 


—_—_—_—_ 


“Kellems Junior” Cable Grip 


ELLEMS PRODUCTS, INC., 6 
Varick St., New York, has devel- 

oped a small cable grip, known as “Kel- 
lems Junior,” for pulling wires through 
branch circuit conduits. These cable 


grips are adjustable to take two or 
more rubber-covered wires. The wires 
are held together and slipped into the 
grip which holds them with an increas- 
ing firmness as the pull is increased. 


————<>__——_- 


Oster-Williams Threader and 
Reamer 
Rees CHASER”—the No. 001 
“Chip Chaser Reamer” 


—for ¥%- to 1%-in. pipe, and a 
for %- to 
34-in. pipe, have been announced by 





the Oster Manufacturing Company and 
The Williams Tool Corporation, 
Cleveland, Ohio. 

Built on the same principle as the 
Oster No. 00 Chip Chaser, the No. 001 
has the improved open-type die head 
and four die heads—¥, in., 3% in., 1 in., 
and 11% in.—and a ratchet handle. The 
ratchet is built into the handle out of 
the way, but is so placed that the oper- 
ator can reverse the action of the rat- 
chet or put it in neutral position with a 
flick of the thumb. 
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Allis-Chalmers Narrow-Tread 
Tractor 


NARROW-tread tractor has been 
announced by the Allis-Chalmers 
Manufacturing Company, Milwaukee, 
Wis., for use around industrial plants, 
warehouses, docks, freight yards, or 





Pe ee 





wherever a tractor must work in close 
quarters. It has an outside width of 
47 inches. 

The narrow tread unit is an adapta- 
tion of the Model U industrial tractor. 
Front and rear wheels were brought in 
closer to the tractor by shortening the 
axles. Other changes in design were 
also made to keep the job narrow 
throughout. Spring-mounted front 
axles are furnished when desired. 

The rear wheels are of standard diam- 
eter but those in front have been made 
smaller. A four-speed transmission is 
standard equipment, providing four 
speeds forward and one reverse. In 
fourth gear the tractor travels up to 
20 miles an hour. 


a 


Goodyear “Emerald Cord” 
V Belt 


IX the V belt, recently introduced by 
The Goodyear Tire & Rubber Com- 
pany, Akron, Ohio, the load is carried 
entirely by high-tensile, low-stretch 
cords which are laid parallel to the 
direction of the load. The cords have 
a ply or layer structure and each ply 
of cords is insulated from the others 
by rubber of high-fatigue resistance. 

The surface wear is taken by a fabric 
envelope with the weave on the bias, 
so that having high elasticity, the en- 
velope does not carry the tension but 
allows it to fall on the load-carrying 
cord center. 

The belt is built in the position to 
which it must conform in service, so 
that the layers of cords are progres- 
sively longer from the inside ply to the 
outside ply. 

















Lubrication Devices Farval 
“Dualine” Lubrication System 


F OR heavy-duty service, Lubrication 
Devices, Inc., 50 S. Washington St., 
Battle Creek, Mich., has placed on the 
market the Farval “Dualine” central- 
ized system of lubrication. Designed 


to provide a positive, and reliable sys- 





tem of lubrication for the distribution 
of heavy-duty gear compounds and mill 
greases, it will, according to the an- 
nouncement, distribute any type of 
lubricant that can be pumped through 
a line. It is intended specifically for 
the lubrication of steel, paper, cement, 
sugar, and rubber-mill equipment. 
Like the single-line system it includes 
a positive, piston-displacement type 
metering valve for each bearing or 
point of lubrication. The operation of 
the Dualine valve is fully automatic 
and is controlled entirely by hydraulic 
pressure furnished by pumps from one 
central station. It differs from the 
single-line system in that two supply 
lines are connected to each valve. One 





line loads each valve with a measured 
quantity of lubricant at high pressure; 
the other line discharges it into the 
bearing. 

All parts of the Dualine unit are of 


rugged, heavy construction. For the 
main supply: lines either heavy-walled 
seamless copper tubing or standard iron 
pipe may be used, and where extreme 
vibration is encountered heavy metal 
flexible hose is employed from the dis- 
charge end of the valve to the bear- 
ing cap. 
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Although the views show only the 
manually-operated system, the device is 
offered for fully-automatic operation 
with electrically-operated pumps and 
automatic time-clock control. 


— 


HyKon Knockout Trimmer 


_ HyKon Manufacturing Com- 
pany, Alliance, Ohio, announces a 
knockout trimmer for enlarging knock- 
out openings in outlet, junction, and 
ceiling boxes and which operates on 
the inside or outside of the box as 
required. It has been designed to cut 























metal as heavy as No. 10 gage steel. 
The openings are enlarged by a simple 
movement of the handles, thereby 
making a hole without burrs, allowing 
a bushing and locknut to be drawn 
tight against the metal. 


—_—_———__ 


Milwaukee Hoists 


ILWAUKEE Electric Crane and 

Hoist Corporation, Milwaukee, 
Wis., a division of the Harnischfeger 
Corporation, has announced a line of 
electric hoists with capacities ranging 
from % to 10 tons. One of the features 
of the line is high speed operation. The 
hoist is equipped with roller bearings 
throughout. Other features of con- 
struction are forged, heat-treated, gears 
and pinions, forged steel wheels and 
alloy steel shafts which are ground to 
size. Additional points are pushbutton 
control, single or variable speed con- 
trol, and oil bath lubrication for gears 
and brakes. 





American Automatic 
Viscosimeter 


DIRECT-READING viscosity 
meter which automatically con- 
trols the flow of oil for Diesel engines 
to a constant speed through a cali- 
brated friction tube has been intro- 
duced by the American Viscosity Com- 





pany, Inc., 110 E. 42nd St., New York, 
i # 

The instrument has three connec- 
tions, the inlet; the outlet; and the 
connection to the pressure gage, which 
is calibrated to read in viscosity units. 
The inlet can be connected by piping 
or tubing to any convenient point on 
the discharge line from the force-feed 
circulating pump, while the oil return- 
ing from the instrument can be led to 
any point in the engine crankcase. 


—_—@———_. 


Stanley-Crowe Safety Saw 


HE Crowe safety saws, formerly 

manufactured by the Crowe Manu- 
facturing Corporation, Cincinnati, 
Ohio, have been added to the line of 
portable electric tools manufactured by 
the Stanley Electric Tool Company, 
New Britain, Conn., and will be known 
as the Stanley-Crowe line. Four sizes 
are made to cut 2, 3, 4, and 6 in. deep, 
respectively. Blades can be furnished 
in cross-cut, rip, or combination types. 
Special blades can be furnished for cut- 





ting Bakelite, copper, and other non- 
ferrous materials. 

The Stanley-Crowe saws are 
equipped throughout with ball bearings, 
and all parts are interchangeable so 
that replacement of worn parts can be 
made with a minimum of inconven- 
ience. Standard arbors are used. The 
saw is easy to handle and is so con- 
structed that the line of cutting can be 
followed without difficulty. 
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‘Trapve LireratTure 
You Should Know About 


Copies of literature which is 
described on this page can be 
obtained by writing to the 
manufacturer whose name and 
address are mentioned. It is 
always advisable to state the 
name and number of bulletin or 
catalog described, as given in 
these columns. 


* * x 


(174) INDUSTRIAL LocomoTives—Bulle- 
tin 1229, 60U-ton, trolley-type industrial 
haulage locomotives——General Electric 
Company, Schenectady, N. Y. 


(175) M. G. Sets—Bulletin 500, m. g. 
sets tor converting alternating current to 
direct current.—Reliance Electric & Engi- 
neering Company, Ivanhoe Road, Cleve- 
land, Ohio. 


(176) SwitcHes—Bulletin 830, auto- 
matic pressure switch and _ accessories, 


used in connection with automatic motor | 


control for compressors, pumps, and other 
equipment not exceeding 150-lb. per sq. in. 
pressure.—Allen-Bradley Company, 286 
Greenfield Ave., Milwaukee, Wis. 


(177) Wires AND CaB_es—Bulletin 10, 
construction specifications and applications 
of insulated wires and cables.—Rockbestos 
I’roducts Corporation, New Haven, Conn. 


(178) CoMMUTATOR BRUSHES — “Speer 
Carbon Products,” 55 pages, a discussion 
of brush characteristics, data on the selec- 
tion of brush grades, service recommenda- 
tions, tables of brush characteristics, in- 
structions for installation and standard 
practice recommendations.—Speer Carbon 
Company, Saint Marys, Pa. 


(179) SwitcHEes—Bulletin 30, “MA-39” 
vertical-break, gang-operated switches for 
line and outdoor substation service. — 
Delta-Star Electric Company, 2400 Block, 
Fulton St., Chicago, II. 


(180) SpEED ReEpucErS—Leaflet 20472, 8 
pages, Westinghouse-Nuttall single- and 
double-reduction units for general indus- 
trial and mining uses. — Westinghouse 
Electric and Manufacturing Company, 
East Pittsburgh, Pa. 


(181) Pneumatic Toots—Bulletin 865, 
12 pages, demolition tools and sheeting 
drivers.—Chicago Pneumatic Tool Com- 
pany, 6 E. 44th St., New York, N. Y. 


(182) Morors—Bulletin 107, 8 pages, 
Type AA, Form F, fully inclosed, fan- 
cooled, induction motors.—Reliance Elec- 
tric & Engineering Company, Ivanhoe 
Road, Cleveland, Ohio. 


(183) Hyprautic Jacks—Form IJ430, 
22 pages, units for various industrial pur- 
poses such as pressing, bending. pulling, 
testing, and so on.—Blackhawk Manu fac- 
turing Company, Milwaukee, Wis. 
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(184) Motors—Bulletin 171, 16 pages, 
Fynn-Weichsel motors, a discussion of the 
problem of poor power factor, its cost, 
early attempts at power factor correction, 
and the application of this motor to its 
solution, complete with curves and illus- 
trations.—Wagner Electric Corporation, 
6400 Plymouth Ave., St. Louis, Mo. 


(185) STEEL HAND TrucKs—1930 cata- 
log of the complete line of pressed-steel 
hand trucks.—The American Pulley Com- 
pany, 4200 Wissahickon Ave., Philadel- 
phia, Pa. 


(186) SwitcHBoArDS—Bulletin 49, FA 
“Switchfuz” panelboards and switch- 
boards.—Frank Adam Electric Company, 
St. Louis, Mo. 


(187) Forcincs—Booklet, 6 pages, a pic- 
torial story of the variety of forgings 
made by this company.—Heppenstall Com- 
pany, Pittsburgh, Pa. 


(188) First Atm—Booklet, “First Aid 
Service in Small Industrial Plants,” num- 
ber one in the industrial health series — 
Policyholders Service Bureau, Metropoli- 
a Insurance Company, New York, 


' 


(189) ComMuTATOR BrusHES—Booklet, 
“Behind the Pyramids,” the story of the 
manufacture of National Pyramid brushes. 
—National Carbon Company, Inc., Cleve- 
land, Ohio. 


(190) MATERIALS HANDLING—“National 
Motor Truck Analysis,” returns to truck 
questionnaire sent out to owners nation- 
ally, Sept. 18, 1929.—General Motors Truck 
Company, Pontiac, Mich. 


(191) Vacuum CLEANING—Bulletin 2005, 
central vacuum-cleaning system as applied 








Coming Events 


American Welding Society—An- 
nual Fall meeting, Congress Hotel, 
Chicago, Ill., September 22 to 26. 
W. M. Spraragen, 29 West 39th St., 
New York, N. Y. 


American Gear Manufacturers As- 
sociation—Fall meeting, Hotel Clif- 
ton, Niagara Falls, Sept. 29, 30, and 
Oct. 1. T. W. Owens, Secretary, 3608 
Euclid Ave., Cleveland, Ohio. 


National Safety Council — 19th 
Annual Safety Congress, Sept. 29 to 
Oct. 4. Hotels William Penn and 
Fort Pitt, Pittsburgh, Pa. 


Iuminating Engineering Society 
—Twenty-fourth annual convention, 
Hotel John Marshall, Richmond, Va, 
Oct. 7 to 10, 1930. Society heod- 
quarters, 29 West 39th St., New 
York City. 

Fifth Midwest Engineering and 
Power Exposition — Coliseum, Chi- 
cago, Feb. 10 to 14, 1931. Managers 
Midwest Engineering Exposition, 
Inec., 398 West Washington St., Chi- 
cago, Ill. 








to industry.—Spencer Turbine Company, 
Hartford, Conn. 


(192) MatTertats Hanpiinc—Bulletin, 


drop-forged conveyor chains.—Transue & 


Williams Steel Forging Corporation, Alli- 
ance, Ohio. 


(193) CaBLe TERMINATORS — Bulletin 
65-A, Type “PB” cable terminators, for 
service up to 750 volts and for use with 
low-voltage, lead-covered or braided 
cables. — Delta-Star Electric Company, 
2400 Block, Fulton Street, Chicago, III. 


(194) Drum ConTRoLLers—Folder GEA- 


973A, Type CR3100 drum controllers for. 


series-, shunt-, or compound-wound d.c. 
motors.—General Electric Company, 
Schenectady, N. Y. 


(195) Exectric FurnAces—Bulletin 6, 
various installations of Ajax-Northrup 
coreless electric high-frequency induction 
furnaces.—Ajax Electrothermic Corpora- 
tion, Trenton, N. J. 


(196) LatHEsS—Bulletin 18, 16 pages, de- 
tailed descriptions, illustrations, and prices 
of the complete line of 18-in. 1930 model 
South Bend back-geared, screwcutting 
precision lathes and attachments.—South 
Bend Lathe Works, 426 E. Madison St., 
South Bend, Ind. 


(197) Fire Protection — Quarterly of 
the National Fire Protection Association, 
6C Batterymarch St., Boston, Mass. 


(198) MAGNETIC SwITCHES—Catalog 
pages 21, 21-A, 22 and 23, type “M-7%4” 
magnetic motor-starting switches with 
time limit overload and undervoltage pro- 
tection —The Trumbull Electric Manufac- 
turing Company, Plainville, Conn. 


(199) GrArs — Publication GEA-818A, 
price list of nonmetallic gears and blanks. 
—General Electric Company, Schenectady, 
N.Y. 


(200) PorTABLE ELectric Toots—Cata- 
log 898, the complete line of CP portable 
electric tools—Chicago Pneumatic Tool 
Company, 6 E. 44th St., New York, N. Y. 


(201) BronzE ALLtoy—1l2-page booklet 
describes “Duronze,” a silicon bronze alloy 
being made exclusively by this company. 
— Brass Company, Bridgeport, 

onn. 


(202) Wire TaBLes—1930 publication of 
Copperweld wire and loading tables are 
now available for distribution—Copper- 
weld Steel Company, Glassport, Pa. 


(203) STANDARDS—The 1930 American 
Standards Year Book is now off the press. 
Copies may be had by writing to this asso- 
ciation—The American Standards Asso- 
ciation, 29 W. 39th St., New York, N. Y. 


(204) Cuatn—Folder, a table of speci- 
fications of the various sizes of Ajax steel 
loading chains—The American Chain 
Company, Inc., Bridgeport, Conn. 


(205) Screw Conveyor Drives—Book 
1191, 32 pages, illustrates and describes the 
complete line of Caldwell screw conveyor 
drives.—H. W. Caldwell & Son Company, 
2410 West 18th St., Chicago, III. 


206) ELrectricAL Propucts—Catalog 
GEA-600A. 1146 pages, is a complete 
index of the products made by this com- 
pany.—General Electric Company, Sche- 
nectady, N. Y. 
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